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ALL commercial jet airliners of the free world, including the new Convair 880, use a Kaylock® self-sealing nut to 
hermetically seal access areas where re-entry may be required for service and for maintenance. Kaynar was the first 
to actually mold the seal into the finished nut assembly. Since its introduction, the Kaylock F1968 nut has been speci- 
fied and used throughout the aerospace industry for sealing fuel tanks, air pressure chambers in space vehicles and 
other vital areas where an accessible hermetic seal is required. A special flange design at the base of the nut insures 
a positive hold-down of the seal. The flange does not deform when normal bolt pressure is applied. 


Kaynar originated the lightweight, all-metal self-locking nut and is best equipped to serve all your needs for standard 


parts, as well as for specialized fastener problems. A Kaynar sales engineer is as near as your phone—call him today. 


KAYNAR MFG. CO., INC., KAYLOCK DIVISION 
Box 2001, Terminal Annex, Los Angeles 54, Calif. Branch offices, 
warehouses & representatives in Wichita, Kansas; New York, N. Y.; 
Atlanta, Ga.; Renton, Wash.; Montreal; Paris; London; The Hague 


Kaylock. 
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Need a NON C RI] Tl] C A L material 
tosovea CRITICAL (¢2t problem? 


Consider these Goodyear Aircraft capabilities in the field of high-temperature laminates — 


HERE'S AN INEXPENSIVE BLAST DEFLECTOR — made of rein- 
forced plastic — which can withstand the direct blast of a rocket 
engine. Goodyear Aircraft stands ready to design and fabricate 
economical, reusable biast deflectors to your specific require- 
ment, 


NOSE CONES FOR GLIDE RE-ENTRY VEHICLES can be pro- 
duced at Goodyear Aircraft to a wide range of specifications. 
The reason: extensive experience with ablative and thermal- 
resistant techniques. Do you need a lightweight nose cone 
material that can withstand 2000° to 2500° for an hour or 
more? Whatever your re-entry requirement, a specially com- 
pounded high-temperature laminate may well be the answer. 
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RADOMES FOR AIRCRAFT which operate at Mach II! and above 
have been produced at Goodyear Aircraft. Goodyear Aircraft has 
a vast background in radome engineering and manufacturing 
for both the solid and honeycombed layered constructions. 
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CRYOGENIC FUEL TANK INSULATION by Goodyear Aircraft is 
less than Y4-inch thick, yet has proved its ability to prevent 
“boil off" of liquid gaseous rocket fuels, such as liquid nitrogen 
and liquid hydrogen. Use of a plastic laminate for this purpose 
can mean substantial weight, space and cost savings. 
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LEADING EDGES OF MISSILES or aircraft can be protected 
against prolonged high-temperature exposure by plastic lami- 
nate coverings which conform to the metal structure. Rein- 
forced plastic laminates by Goodyear Aircraft can also be used 
for jet vanes, rocket nozzles, fins and other miscellaneous 
missile components. 
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“PLASTIC” MISSILES — built by Goodyear Aircraft ~ could util- 
ize a variety of plastic laminates and fabrication techniques. 
Advantages of such all-plastic components: no use of critical 
material, high strength-to-weight ratio, low cost in mass pro- 
duction, rust- and corrosion-resistant. 


Your inquiry ts invited regarding these specific capabilities — or any requirement calling for a noncritical, 


high-strength material which must retain its properties under the most demanding heat and stress 


conditions. WRITE: Goodyear Aircraft Corporation, Dept.916AN, Akron 15, Ohio. 


ENGINEERED PLASTICS —ONE OF THE PRIME CAPABILITIES OF 


GOODSYEAR AIRCRAFT 


ANTS IN AKRON, OHIO, AND LITCHFIELD PARK, ARIZONA 


3 





ze 


a 


wae 


“Sigma”: the “sum® “of the skill and insight needed to ~ 
solve challenging ptotilems’ in reinforced plastics. Swediow: 
phenolic insulative laminates-must combine Wiverse proper: 
ties for many of Cannon Electric Company's reliable 
high temperature conneéfors—now found on most 
missiles. 

The. insulation must maintain mechanical integrity. 

It must prevent heat passage to critical components, 
a tough job during launching and reentry. The jami- 
nates must therefore combine good electrical proper- 
ties with mechariical strength, resistance to high 
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“In: Swediow’s high temperature laminates += vital to “Cannon Plugs” ~ 


temperatures and therfhal shock’ iow Water. absorption, etifi,2: 
good machinability. They are produced by Swediow in thick. 
nesses to meet industry requirements, in sheéts up to 48” 
x 96” or in finished parts. Additional. Swediow high” 
temperature materiais include epoxy, silicone, 
asbestos-phenolic, composite graphite, and many. 
other advanced materials for the future. 
Apply some of this Swediow & to your next 
difficult materials problem. Send for Technical 
Bulletin ““S''— ‘High temperature phenolic lami- 
nates,"’ to Dept.{10,) 





AVIATION CALENDAR 


Aug. 23-25—1960 Cryogenic Engineering 
Conference, University of Colorado. 

Aug. 23-26—Western Electronic Show & 
Convention, Los Angeles Memorial Sports 
Arena, Los Angeles, Calif 

Aug. 28-Sept. 5—1960 National Air Rally, 
Municipal Airport, Orange, Mass. Spon 
sor: National Acronautic Assn 

Sept. 1—Symposium on Rocket and Satel 
lite Instrumentation, Society of Instru 
ment Technology and British Interplane 
tary Society, London, England 

Sept. 4.5—Civilian, Closed-Course Airplane 
Races, Lakefront Airport, Cleveland 

Sept. 5-11-1960 Farnborough Flying Dis 
play and Exhibition, Society of British 
Aircraft Constructors, Farnborough, Eng. 

Sept. 7-9—Joint Automatic Control Confer- 
ence, Massachusetts Institute of Tech- 
nology, Cambridge, Mass. Sponsors 
Instrument Society of America; American 
Society of Mechanical Engineers; Ameri 
can Institute of Electrical Engineers; In 
stitute of Radio Engineers; American 
Institute of Chemical Engineers 

Sept. 8-9-—1960 Engtwe and Operations 
Symposium, Airwo ARP., Millville, N.] 

Sept. 8-10-1960 National Convention, 
OX-5 Club of America, Tower Hotel 
Courts, Dallas, Tex 

Sent. 12-13—Sixth Annual Titanium Metal 
hires ° New York University’ 
College o inecring, Bronx, N. ¥ 

Sept. 12 16-16 th Annual General Mect 
IATA, Copenhagen, Denmark 

Sept. 12-16—Second International Congres 
International Council of the Acronautical 
Sciences, Zurich, Switzerland 

Sept. 12-16—First Annual USAF Safety Con 
gt Mission Inn, Riverside, Calif. Spon 
sor: Office of the Deputy Inspector Gen 
eral for Safety, USAF, Norton AFB 


(Continued on page 6) 
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care and feeding of the bird 


Since World War |i, Grove has set the design and performance 
standards for every pressure regulator used in space projects. 
With Grove leadership comes the experience so essential in the 
critical handling of fluids. Grove’s pioneer role in pressure 
regulators is your assurance of dependable performance. 


GROVE REGULATORS 


GROVE VALVE and REGULATOR COMPANY 
A Subsidiary of Walworth 
Oakland and Los Angeles, California 





AVIATION CALENDAR 





(Continued from page 5) 


Sept. 14-16—Annual Meeting, National 
Assn. of State Aviation Officials, Wort 
Hotel, Jackson, Wyo. 

Sept. 15-16—15th Annual Meeting, Armed 
Forces Chemical Assn., Sheraton-Park 
Hotel, Washington, D. C. 

Sept. 15-16—Eighth Annual Engineering 
Management Conference, Morrison Ho- 
tel, Chicago, II. 

Sept. 19-22—National Symposium on Space 
Electronics and Telemetry, Institute of 
Radio Engineers, Shoreham Hotel, Wash- 
ington, D. C. 

Sept. 20-22—13th Annual Meeting & 
Forum, National Business Aircraft Assn. 
Ambassador Hotel, Los Angeles, Calif. 

Sept. 21-25—National Convention and Aero- 
space Panorama, Air Force Assn., Civic 
Auditorium and Brooks Hall, San Fran- 
crnseco, Calif. 

Sept. 24—Reunion, Ist Air Commando 
Group, concurrent with AFA Convention 
Contact: Lt. Col. R. E. Moist, USAF, 
7025 Hayvenhurst Ave., Van Nuys, Calif. 

Sept. 25-27—24th Annual Convention, In- 
ternational Northwest Aviation Council, 
Harrison Hot Springs, British Columbia 

Sept. 27-30—Space Power Systems Confer- 
ence, American Rocket Society, Miramar 
Hotel, Santa Monica. Cosponsors: USAF; 
U.S. Army; U.S. Navy; NASA; AEC. 

Oct. 2-10—Federation Acronautique Inter- 
nationale Annual Meeting, Barcelona. 

Oct. 3-5—Sixth National Communications 
Symposium, Institute of Radio Engineers, 
Utica, N. Y 

Oct. 3-5—Seventh Annual Meeting, Insti- 
tute of Radio Engineers’ Professional 
Group on Nuclear Seinsee, Gatlinburg, 
Tenn. Cosponsor: Oak Ridge National 
Laboratory 

Oct. 3-5—National Midwestern Conference 
on Air Logistics, Institute of the Aero- 
nautical Sciences, Tulsa, Okla 

Oct. 3-5—First International Air Traffic 
Control Conference and Fifth Annual 
Meeting of the Air Traffic Control Assn., 
Sheraton-Palace Hotel, San Francisco 

Oct. 5-7—Briefing Session on Opportunities 
in Space-Age Technology, American 
Management Assn., Hotel Astor, New 
York, N. Y 

Oct. 6-8—Annual Convention, Airmail Pio- 
neers, El Cortez Hotel, San Diego, Calif. 

Oct. 68—Society of Experimental Test 
Pilots Symposium on “Omni-sonic 
Flight,” Ambassador Hotel, Los Angeles, 
Calif. Fourth Annual Awards Banquet, 
Oct. § 

Oct. 69—Annual Meeting, National Pilots 
Assn., Western Hills Lodge, Wagoner, 
Okla 

Oct. 8—Third Annual National Aero Club 
Football Fly-in, Michigan vs. Duke, Ann 
Arbor, Mich 

Oct. 10-14—Society of Automotive En- 
gineers National Aeronautic Meeting, 
Ambassador Hotel, Los Angeles, Calif 

Oct. 14-15—Symposium on High-Speed 
Processing, Society of Photographic Sci- 
entists & Engineers, Washington, D. C. 

Oct. 17-18—Joint Meeting, Institute of the 
Aeronautical Sciences and Canadian Aero- 
nautical Institute, Queen Elizabeth Hotel, 
Montreal, Canada. 
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Eighteen-foot diameter radome of WSR-57 Stormfinder radar. System operates at S$ band, has 250-mile range. 


Dr. F. W. Reichelderfer, chief of the Weather Bureau, 
calls this “the best weather radar in the world.” ~ 


Raytheon STORMFINDER shows a EQUIPMENT CHARACTERISTICS 


composite picture of the entire weather Iso-echo feature. Sensitivity Time Control of 20 
om : : db between 10-100 miles. Triple display indicator 
front over a 200,000 square mile area. unit: (1) 7” RHI (range height indicator), (2) 
The “weather eye” pinpoints and tracks 12” PPI (plan-position indicator), (8) 7 A/R 
‘ ai é Scope for storm intensity measurement. 
storms 250 miles away, distinguishes 
Power output 


' 500 KW 
hail, rain, and snow, probes the heart of frequency” 2.7 — 29 bm 


, ° Beamwidth 22 
a hurricane. It is ground-based . . . and Elevation 10° to-+45° @ 6 scans/min 


: : Azimuth 360° @ 1-4 scans/min 
designed, developed and produced specif- ' 
vy before a House Appropriations 


ically for weather detection and analysis. mon, Jenene Gna 


; For Raytheon Weather Radar Brochure, 
EQUIPMENT [eset 


»f Marketing, Equipment Division, 


DIVISION Dept. C2, Raytheon Company, West Newton, Mass. 





ENGINEERED 
COMPONENTS 
for the Electronic 
Industry 


New Tefion* FEP Resin enables Garlock to supply electronic com- 
ponents of complexities never before achieved. 


A R LX 


ELECTRONIC PRODUCTS 


Now—New developments in TEFLON 
FEP electronic components by Garlock. 
With the commercial availability of 
Teflon FEP, Garlock can now process 
electronic components never before 
possible with Teflon TFE. The reason 
is this—whereas TFE must be proc- 
essed like powdered metals, the new 
FEP has the advantage of being melt- 
processed in conventional extrusion 
and injection molding equipment. 


Think of what this means to you as a 
designer. You can now specify Tefion 
for the most delicate and complex 
components you may design. Teflon 
FEP opens whole new avenues of de- 
sign possibilities . .. it can be injection 
molded into close-tolerance feed- 
throughs, stand-offs, insulators, tube 
sockets and connectors ... it can be 
heat-bonded to itself and other ma- 
terials, making possible improved print- 
ed circuit design. Also available in rod 
form, sizes 4” to 3” dia. 


Another important point. Developed as 
a supplement to Teflon TFE, the new 
FEP resin exhibits the same fine phys- 
ical properties of chemical inertness, 
top thermal stability, excellent dielec- 
tric strength, and outstanding anti- 
stick characteristics. FEP is rated at a 
continuous service ceiling of +400°F, 
willresistextremecolddownto —395°F. 


At low temperatures, FEP has more 
impact resistance than any other known 
plastic. It is virtually unaffected by 
weather and remains unchanged when 
subjected to ultra-violet light and 
ozone attack. Finally, water absorp- 
tion of FEP is zero! 


Turn to Garlock for more information 
on components of new Teflon FEP. 
Your Garlock Electronic Products rep- 


resentative will be glad to give you 
complete details. Call him, or write for 
Catalog AD-169, Garlock Electronic 
Products, Garlock Inc., Camden 1, 
New Jersey. 


Canadian Div.: Garlock of Canada Ltd. 


Plastics Div.: United States Gasket 
Company 


Order from the Garlock 2,000... two 
thousand different styles of Packings, 
Gaskets, Seals, Molded and Extruded 
tubber, Plastic Products 


*Du Pont Trademark for TFE and FEP resins 











INSTANT... 


because this oxidizer's stored aboard 


thrust chambers.—Allows throttleable 


Nitrogen Tetroxide provides immediate, hypergolic igni- 
tion with amine fuels. Even after 9 years of storage, 
nitrogen tetroxide is ready for instant use. Combustion 
efficiencies closely approach the theoretical 99%. 
N,O.—Requires no refrigeration—can be stored indefi- 
nitely in missiles at launching sites—Can be used with 
most fuels—including those containing carbon.—Elimi- 
nates rough starts—fast reaction prevents accumulation 


BASIC TO Allied 


AMERICA’S . 
PROGRESS ( hemical 


of propellant 
control of mot 
We'll glad 
59-page Prod 
Scale Handli 
For specif 
Chemical Mat 
cal Week Buy 


upply technical literature, including: a 
t Bulletin, and a brochure entitled “Large 
f Nitrogen Tetroxide.” 
and local offices, see our insert in 
s Catalog, pages 475-482 and in Chemi- 
Guide, pages 37-44. 


NITROGEN DIVISION 
Dept. NT14-59-2,40 Rect 


t, New York 6, N.Y. 








Beech “space flights’ at Boulder, Colorado .. . 


Pioneering in testing of space vehicle components 
...including liquid hydrogen fuel tankage systems 


Big things are happening at Boulder. Here, near the fecting advanced propulsion systems and components. 
Bureau of Standards cryogenic engineering laboratory, Beech qualifications for future assignments include 
Beech has assembled a highly competent team of more than 6 years experience in liquid hydrogen pro- 
scientists, engineers and technicians, chosen for a corm- pellants and liquid hydrogen storage; research, devel- 
bination of skills, experience and interests. Working opment and fabrication of titanium tankage systems; 
with the most modern equipment (much of it Beech- and environmental testing of a wide range of missile 
developed), this team is performing vital roles in per- components and systems to qualification. 


eech ercgeace Divisione 


BEECH AIRCRAFT CORPORATION © WICHITA 1, KANSAS. 








BRUNSWICK OFFERS COMPLETE CAPABILITY FOR AEROSPACE PROJECTS 


“Complete capability” sums up 
Brunswick's ability to produce re- 
sults at any stage of missile devel- 
opment. From in-house design and 
production to thorough testing, 
Brunswick brings to each new joba 
vast background in successful de- 
velopment of components and pri- 
mary structures. 1. In nose cones 
and radomes, Brunswick designs 
and materials can be tailored to 
meet rigorous new requirements for 
high temperature electrical and ab- 
lative purposes. 2. In wings and fins, 
Brunswick engineering allows new 
plastic structures and antennas 
utilized in combination for more de- 


sign freedom with maximum effi- factured to meet close tolerance and 
ciency. 3. Missile bodies constructed conform to the highest standards of 
by the Strickland “B” fiber glass quality and performance. 6. Ground 
filament-winding process offer ex radomes are readily available for 
ceptional values in weight-strengt! ground support applications. Con- 
ratios while meeting design requir structed of solid laminate, honey- 
ments for unusual shapes and siz comb core, or foam, they are stand- 
4. Brunswick rocket motor cases co ard production design at Brunswick. 
structed by the Strickland “B” fiber: From the starting line, or at any 
glass filament-winding prox stage of the development race, 
consistently demonstrate superi Brunswick’s complete capability is 
properties, whether large or small ready to make your ideas work 
Pressure vessels designed by Bruns faster and better. Call on Bruns- 
wick can deliver an S/D ratio a wick’s ability to produce results. 
high as 2,000,000. 5. Reflectors of Brunswick Corporation, Defense 
metal honeycomb or plastic Products Division, 1700 Messler 
struction are designed and manu Street, Muskegon, Michigan. 
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DEFENSE PRODUCTS DIVISION e 1700 MESSLER STREET « MUSKEGON, MICHIGAN 








TALKING ' 
POINT... 


..-. FOR AIRCREWS 


Perfection in miniaturisation 

is achieved in new 

ULTRA TYPE UA60 INTERCOMM 
Station boxes for fifteen or twenty-five 
services with push-button selection. 
Receiver push-buttons incorporate 
volume control. Edge lit panel. 

Equally suitable for British and 


American radio installations. 


TAILORED TO SPECIFICATION 


Please write for further information 


U] “ag BD, yAN ULTRA ELECTRONICS LIMITED 


WESTERN AVENUE - LONDON - W3 - Telephone: ACOrn 3434 


RADIO AND RADAR SYSTEMS - AIRCRAFT ENGINE CONTROLS & INTERCOMM - DATA PROCESSING EQUIPMENT 








VERSATILE METAL 
FABRICATION geared to the S tern space-age industries 


Youngstown’s Continental-Emsco Division has over 77 acres of metal fabricating facilities 

336,505 square feet under roof, convenient to the many Southwestern electronics and 
air frame manufacturers. This fully integrated plant places at your disposal a competent, 
creative engineering and R&D staff; batteries of precision gear cutting machines; flexible 
equipment for milling, turning and boring and spacious bays for all types of metal fabri- 
cation and assembly. Plant quality control qualifies for MIL-Q-9858. Put this capable plant 
to work for faster deliveries .. higher quality .. lower cost. Write, wire or call today. 


METAL FAGRICATORS FOR 


CONTINENTAL- EM sco COMPANY 


GENERAL OFFICES: DALLAS, TEXAS + P.O. BOX 3S ANT D, TEXAS; PASACENA, CALIFORNIA 


A DIVISION OF THE YOUNGSTOWN SHEET AND TUGE COMPANY 








2-week delivery of Cubic AGAVE for shipboard use 
steps up Atlantic Missile Range tracking 


Faster, more accurate location of ICBM nosecones 
as they re-enter the earth’s atmosphere and rush 
toward impact areas in the South Atlantic will now 
be possible with a new Cubic AGAVE installation. 
The system was ready for shipment only two weeks 
after the initial order was placed. Speed like this 
typifies Cubic’s versatility and flexibility to meet fast 
changing missile range instrumentation requirements. 

This new AGAVE is already installed aboard the 
American Mariner, a range instrumentation ship 
operated by RCA. AGAVE (Automatic Gimballed- 
Antenna Vectoring Equipment) is an automatic 
tracking antenna system that operates in the 225-mc 
to 300-mc band. Continuous-wave correlation detec- 
tion, and the 18-db gain of the antenna array, permit 
reliable tracking over long ranges 

AGAVE’s wide 20° antenna beamwidth can locate 


the target with only crude initial pointing or coarse 
scanning. Once the signal is acquired, the automatic 
tracking feature maintains the antenna boresight on 
target. After lock-on, azimuth and elevation data can 
be fed from AGAVE to narrow-beam antennas or 
optical devices to enable them to find and stay on the 
target as it hurtles across the sky. 

Write for a free booklet on AGAVE, to Dept. 
AW-1, Cubic Corporation, San Diego 11, California. 
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Exploring the Unknown? 


Alcoa goes to work immediately on defense projects 


ment look to Alcoa. Nobody knows 


For any answer on aluminum processes or alloys, industry and govert 
earch technicians, or one of Alcoa’s 


more about aluminum. The solution may come from one of Alcoa’s 800 


10,000 reference volumes. Whatever the problem, Alcoa will invest money and man power enough to solve it. 


Alcoa spends over $18,000,000 a year on research and development .. . four times more than any other light- 


metals firm. The world’s greatest fund of aluminum knowledge is available to work on your project. 


For more information, write: Aluminum Company of America, 2026-H Alcoa Building, Pittsburgh 19, Pa. 
pan) £ > 
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NOTHING IS 
TOO FAR OUT.... 
FOR GRUMMAN 
TO BE IN 


This is a vapor screen 

photograph of hypersonic 

Mach 8 flow about a delta 

wing with underslung cone, taken in 

Arnold Engineering Development Center tunnel B. 
Photo was made during Grumman research experiments, 
partially supported by Air Force Wright Air 
Development Division Flight Control Laboratory. 


Shock pattern is discernible along the shock layer 
on wing (light area), boundary layer on wing (dark region), 
»__ and shock layer on body (dark region). Bright white line on F 
* _ underside of wing and body is reflection of light screen. 
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This photo characterizes the work Grumman is doing in hyper- 
sonic aerodynamics. Other efforts at Grumman include continu- 
ing design and development work on orbiting observatories, 
interplanetary communication systems, re-entry vehicles and 
reconnaissance satellites, to name a few. 


Most important: Grumman has the “‘people capability’”’ to trans- 
form advanced ideas to reality. So... if you have a problem 
that’s far out . . . call Grumman in. 


ADVANCED IDEAS GROW INTO REALITY AT 


GRUNMAN 


AIRCRAFT ENGINEERING CORPORATION 
Bethpage . Long isiand : New York 





Making the incredible commonplace is our job. From fertilizers to fuels, 
from papers to proteins...everywhere in production and processing, Beckman Instru- 


mentation makes the unheard-of not only possible but profitable @In the laboratory, 
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Beckman electrophoresis apparatus measures a molecule...a Beckman ultracentrifuge 
isolates a virus — to speed medical and pharmaceutica! research. And without fanfare, 

ckman computers and data processing systems st y shape the development of 
entire space programs @Scientists, manufacturers and processors throughout the world 
meet endless problems of accurate analysis, difficult measurement and critical control 
with Beckman instruments... performing minor miracles on a regular schedule @ Where 
ever electronics has application, it is our job to reduce the impossible to the routine... 


to make the incredible commonplace @ We do it every day 


Beckman 


BECKMAN INSTRUMENTS, INC. FULLERTON,CAL. ELECTRON FOR ANALYSIS, MEASUREMENT,COUNTING 


NTROL | DIVISIONS: BERKELEY + HELIPOT> SCIENTIFIC & PR 


NTERNATIONAL, S.A., SWITZERLAND + BECKMAN IN 











He juggled the 
hottest potatoes 
in the Seawolf 


...the fuel elements for its nuclear 
power plant. 


Periodically, spent elements must 
be removed and replaced with fresh 
ones. The problem—utterly original 
and fiendishly difficult—was to do the 
job safely, quickly, and, above all, 
surely. 


This AMF engineer designed the 
refueling system that did the job. 
One of his major problems was the 
fuel elements’ liquid sodium envi- 
ronment. Sodium burns fiercely 
when brought in contact with either 
air or water. Yet, it had to be 
exposed during element transfer. 
Solution: an inert helium blanket to 
isolate the sodium. 


Though awesomely intricate, the 
refueling machinery had to be de- 
signed to work in cramped quarters. 
The high radioactivity of the envi- 
ronment made the handling problem 
still more difficult. 


That’s why, though remotely con- 
trolled, all apparatus is manually 
operated. It removes the element 
and transfers it to a disposal con- 
tainer with complete safety, accu- 
racy, and a degree of reliability that 
approaches the supernatural. 





Single Command Concept 


The solution of this first-time-in- 
history problem is one more example 
of AMF’s resourcefulness. 


AMF people are organized in a 
ingle ope rational unit offering a 
wide range of engineering and pro- 
duction capability. Its purpose: to 
accept assignments at any stage 
from concept through development, 
production, and service training... 
and to complete them faster...in 


«Ground Support Equipment 

+ Weapon Systems 

+» Undersea Warfare 

* Radar 

« Automatic Handling & Processing 
« Range Instrumentation 

- Space Environment Equipment 

« Nuclear Research & Development 
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Trunklines Lose $5.1 Million in First Half........ 38 
P Loss blamed on load factor decline, cost increases; lower yield 
from growing coach business also cited. 


USAF Expands Energy Conversion Effort 


> Variety of approaches are being explored to meet electrical power 
needs in space vehicles, lunar bases. 


Drag Devices Studied for Recovery Units 
P Variety of devices being considered for future Air Force high 


speed, high altitude recovery 


SPACE TECHNOLOGY 
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Disk Orbital Vehicle Shapes Studied 27 
Douglas to Build Saturn Stages .... 29 
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Performance improved on Boeing 720 
Democrats Study Defense Plan. . 

Inertia Platform to Test Flight Motions 
Republic Studies Supersonic VTOLs 
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Grummon Tests A2F-1 Intruder... 136 
B-52G Tests Turbofans 
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Production Briefin 

New Aviation Pr 


systems for drones, boosters. 
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Congo Airlift Tests USAF 
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Aerospace Officers List Salaries 
Stock Transactions 


BUSINESS FLYING 


Swiss Charter Serves European Resorts 
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EDITORIAL 


Defense Battle Rages 


COVER: Navy-Lockheed Polaris ignites after second successful submarine 
launch last month from submerged USS George Washington. Instrumented 


nose cone traveled 1.000 naut 


in its 14 min. flight. Early this month, a 


pad-launched Polaris flew 1,130 naut. mi. for longest Polaris flight to date. 
President Eisenhower has ordered development of the 2,500-mi. version of 
the missile. Navy will now push detailed studies to put the solid fuel missile 


on NATO surface ships as an altern 
pictures, see p. 81 


stive to land-based Polaris sites. For other 


PICTURE CREDITS 


Cover-—Ed Thomas, RCA; 30-—U 
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aft; 98, 99. 101-—Hamilton St 
115—Republic Aviation; 127—-M 
141—Boeing Airplane Co 143 
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Cornell Aeronautical Lab; 94-—Goodyear Air 
Convair-Ft. Worth; 107—Ffrench Air Ministry 
136—Grumman; 137, 138—Jean Schlemmer 


h Corp 146—Flight Safety Foundation. 
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The Air Force Missile Family...Scions of Space Technology 


Science and technology, especially as they relate to missile art, have advanced further in the last six years than in the pre- 
ceding six centuries. Any review of the many milestones successfully attained since 1954 reveals an epic of hard work, 
inventiveness, accomplishment, and singleness of objective. This single objective—the achievement of operational weapon 
capability at the earliest possible date—is being realized. 

The Air Force missile family including Atlas, Thor, Titan, and Minuteman, has achieved progress beyond expectation in 
a program unmatched for magnitude and complexity. 

Space Technology Laboratories has had the responsibility since 1954 for the over-all systems engineering and technical 
direction of these programs. STL’s scientific and technical management capabilities have not only helped to hasten the day 
of operational capability for Air Force ballistic missiles, but have also been applied in carrying out related space probe and 
satellite projects. 

Scientists and engineers with outstanding qualifications find unusual opportunities for their skills and disciplines at STL. 
Positions on STL's technical staff are now available for those who wish to add a new dimension to their careers. Resumes 
and inquiries are invited. 


SPACE TECHNOLOGY LABORATORIES, INC. 


Florida offers immediate opportunities to outstanding STL, P. 0. Box 4277, Patrick Air Force Base, Florida 


P. 0. Box 95004, Los Angeles 45, California @ STL S] Assistant Test Directors. Write: Mr. George S. Cherniak, 








EDITORIAL 





Defense Battle Raging 


I'he executive and legislative branches of the govern- 


ment are locked in a bitter battle over U.S. defense 
policies as the 86th Congress struggles through its final 
session. ‘The outcome of this battle has an enormous 
portent for the future of this nation, not only becaus« 
of its influence on the presidential election in the fall 
but also because of its effect on our fortunes in the long 
term struggle against the Soviet Union. There has been 
some pretty bitter debate within the executive branch 
of the government over the need for a major acceleration 
AW Aug. |, pp. 2] and 25), and 


President Eisenhower, returning to Washington from 


of the defense program 


Newport, has called for some increases in kev military 
programs 

In light of the President's bitter castigation of critics 
of his defense program with his “Job's boils” reference 
at the Republican convention in Chicago, it is interest 
ing to note that he is now recommending most of the 
critics have been pressing for and ha 
fact, thoroughly reversed his own stand of last Januar 


things thes« 


on such key issues as the B-70, strategic ject airlift 

naissance satellites and the airborne alert. If the “Job 
boil have stirred the President into sufficient stud) I 
these grave matters to convince him that changes in hi 
were required, then their efforts were indeed 


worth any personal discomfort they may have caused hin 


ck ISbONS 


‘e hope that the generals so bitterly assailed 
We hoy t the g bitter] 

spring by the President for their 
pressed in honest testimony given in response to con 


parochial views 


gressional summons, will also take some satisfaction from 
the President's recent inclination toward their recom 
mendations 

The President's new defense program was 
with newspaper headlines proclaiming “Ike Orders Big 
Defense Boost,” which is no doubt what Presidential 


Press Secretary James Hagerty was aiming for. How 


greeted 


ever, on closer examination of the details involved in 
the President's message and the related action taken by 
the Defense Department (see story on p. 26), it becomes 
evident that there is no boost at all, one serious retrogr 
sion and a general vagueness as to the degree to which 
any of the programs cited by the President will really be 
accelerated 


Out of the Fog 


What emerges out of the fog of White House press 
agentry and Pentagon gobbledygook appears to be the 
following 
¢ The President has merely authorized spending of a 
fraction ($476 million out of $1.1 billion) of the funds 
he had earlier impounded. ‘Total of $621 million is still 
being frozen in the Pentagon according to documents 
submitted by the Defense Department comptroller, 
while another $978 million in the original budget is 
“apportioned but undergoing further review,” which is 
another Pentagonese phrase for frozen. The $621 mil 
lion still frozen just about equals the $661 million net 
boost added by Congress to its Fiscal 1961 defense ap 
propriation. 
© The President now recommends a course of action on 
key programs, such as the B-70, Samos, strategic airlift, 


n, and airborne alert, advocated by 
ritics of his original: Fiscal 196] de 
fense budget it was submitted to Congress last 
January. H is accurately as can be determined 
at this tim« f the recommendations on the proj- 
ope to achieve the full objectives 
of each pro thin a time scale to achieve maximum 
l'o use an old Army phrase, the 
defense p ymmended last week to Congress 
appears to | ite and a dollar short.” 
¢ The President presents as a military asset in his defens¢ 
to retain a portion of Strategic Air 
t originally scheduled for retire 
lescence. We fail to see the mili- 
ig a larger quantity of obsolescent 
ito their period of declining military 
k of difficulty experienced by Soviet 
s recently in catching and destrov- 
1) mi. stern chase does not inspire 


longer 


Army moder 
the “Job’s | 


ects 1s suff 


military eff 


program 
Command 
ment be 
tarv virtt 
ircraft 
usefulne 
ill-weath 
ing an RJ 
confiden tention of this weapon even 
than orig ed. Not a word is mentioned in 
the Pr 
cleratin 


message about expanding or ac 
onic B-58 bomber program to pro- 
in military effectiveness over the 
B-47 flee ywram remains fixed at the relativels 
insignifica of three wings of 45 aircraft each 
Nor is th ibout accelerating KC-135 jet tanker 
ritical bottleneck in SAC’s efficiency 
ited by a budget decision 


vide i 


rrodu no 


1 
i 
has beer 


Soviet Truculence 


The i mmunist truculence in the past few 
months | predictable reaction to the budget 
fense policies of the past few years 

it is evident that the Soviet leaders 

ce of military power enables them 
illed peace offensive and brandish 
their nake« it us in the crudest threats. We may 
have won t N Security Council debate on the RB-47 
1irmen are dead from Soviet cannon 
1] held incommunicado in Soviet jails 
precedent of international law. 

Ihe stat world has deteriorated too far and the 
state of fense as the only solid bulwark against 
the spre: mmunist imperialism is too important 
to be | short term political effects. Both 
parties this in their recent conventions by 
adopting platforms that denied a price ceiling 
on the f this nation and called for increased, 
urageous approaches to the defense 


strictured 
Rightly 
feel a shift 
to aban 


case, but { S 
fire and tv t 
in defian 


accelerate 

problem 
The re 

is too tral 


idential defense message to Congress 
t to carry much assurance for the Ameri 
future is at stake or deterrence to the 
vho are gaging our strength and deter 
for their own aggressive policies. To 
from the President's Chicago speech, it 
“does sucl ice to my sense of what is right that | 
have difficulty in restraining my feelings of indignation.” 
—Robert Hotz 


can peopl 
Soviet lea 
mination 
borrow a 








... umportant news about 
JET STARTING 


Cornelius 309 compressor “package. 
9 cylinders, 8 to 10 CFM, 3000 psi. This 
one compact unit includes all of the com- 
ponents named in the schematic drawing 
(below left). 
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for reliable ‘split-second”’ jet starting 
equip your jets with Cornelius compressors 


ee The Cornelius 309 compressor “package” will soon be 
A at ee operational on five major domestic airlines and five major 
a. tf / is foreign airlines. It has also been selected for installation on 
a Hy aah 12 the Allison Prop-Jet Super Convair. This pneumatic system 
{ NN <3 é A sy / was developed to give jets better, faster starts. It is un- 
LA =s yi oe = > matched for reliability, capacity and longer life. It improves 
Ly. Wy — AD the performance of any jet or prop-jet equipped with a 
yy ees g us fuel-air starting system 
j ii Shey /a D t ,: Here are some facts that demonstrate Cornelius equipment 
‘ ‘ age et superiority: The 309 compressor is the largest capacity 
compressor now in production and flying. Its 8 to 10 CFM 
air delivery is 50 per cent greater than any other available 
compressor. This larger CFM delivery means greater reli- 
ability and longer life because less “ON” time is required 
for air reservoir recovery; is ideal for short flights. 


Specify Cornelius as original equipment. Whether you are 
an airline or an airframe manufacturer, you are guaranteed 
to receive a compressor package that is the last word in 
design and performance —-a compressor second -to-none. 
1. Absolute Pressure Regulator 2. Vacuum Brecker 3. Air Com- For retrofit programs, replace your small, less reliable com- 
pressor with Hydraulic or Electric Motor 3A. Oil Reservoir pressors with Cornelius 309 compressors. There’s a 309 


4. Moisture Separator 4A. Thermostaticolly Controlled Heoter package for every application and it will reduce your 
Rene. &. Santen Gonp Vane SA. Contenmte Gneu maintenance, overhaul and operating costs 

Timer and Relay 6. Check Valve 7. Back Pressure Valve ; ; ‘ ; ‘ 8 . 

8. Switch Rupture Disc 9. System Relief Valve 10. Pressure For complete information, qualification test data and in- 
Switch 11. Chemical Drier 12. AC-DC Power Input stallation drawings, contact us today. 


ra 
THE (ow COMPANY / Aero Division 


554 - 39th Avenue N.E. © Minneapolis 21, Minnesota 
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Pioneers in pneumatic systems for aircraft. 








WHO'S WHERE 








In the Front Office 


H. M. Horner, chairman of United Air- 
craft Corp., elected chairman of Canadian 
Pratt & Whitney Aircraft Co., Ltd., a sub- 
sidiary of United Aircraft 

T. J. Harris, a director of Acro Design & 
Enginecring Co., Bethany, Okla. Mr. Harris 
is vice president and general manager 

Herman Sondov, board chairman, Spe 
cialty Electronics Development Corp., Syos 
set, N. Y. Mr. Sondov continues as execu 
tive vice president 

Brig. Gen. Harley S. Jones (USAF, ret.), 
a director, Republic Aviation Corp., Farm 
ingdale, N. Y. Gen. Jones is executive vice 
president of Republic 

Tore N. Anderson, a director, FXR, Inc 
Woodside, N. YY. Mr. Anderson is the 
company’s executive vice president and gen 
eral manager 

George McClellan Joyce, president, Dyna 
Therm Chemical Corp., Culver City, Calif 
succeeding Herbert H. Clarke, Jr., resigned 

Joseph A. Frabutt, president and a dire 
tor of The W. L. Maxson Corp _ New York 
N. Y., succeeding W. H. Beal, now board 
chairman, who continues as chief executive 
« Fic cr 

James R. Kerr, executive vice president 
of Avco Corp... New York, N. Y., in charge 
of a newly formed Defense and Industrial 
Products Group 

Robert F. Moore, deputy vice president 
maintenance and maintenance engincering 
Fastern Air Lines, Inc., and Capt. Robert C 
Springer, deputy vice president-operations 

Ralph V. Barnett, vice president and Fast 
ern branch manager (Flmsford, N. Y 
Librascope Division of General Precision 
Inc., Glendale, Calif 

Richard D. Hanson, vice president, Don 
ner Scientific Co., a subsidiary of Svystron 
Donner Corp., Concord, Calif 

Fred M. Farwell, vice president-market 
ing, Defense Electronic Products, Radio 
Corporation of America, Camden, N. J. Mr 
Farwell continues as RCA’s vice pre sident 
marketing 

Bret N. Reed, financial vice president 
Missile Systems Corp., North Hollywood 

William H. Hall, assistant vice president 
service engineering, American Airlines, Inc., 
with offices at the Jet Maintenance and En 
gineering Center, Tulsa, Okla 

Hayne Constant, scientific adviser to the 
British Air Ministry, succeeding Morien B. 
Morgan, now deputy controller of research 
and deve lopm« nt 

Josiah Macy, Jr., secretary of Pan Ameri 
can World Airways, Inc succeeding H. 
Preston Morris, retiring 

Francis D. Tappaan, assistant to the vic 
president and assistant to the president 
North American Aviation, Inc., Los Angeles, 
Calif 

Dr. S. J. Gerathewohl, head of operational 
development, and Dr. Richard ke Young, 
chief of flight biology, Office of Life Scienc: 
Programs, National Aeronautics and Space 
Administration, Washington, D. C 

James R. Gorson, administrative assistant 
of the Air Traffic Conference’s Military 
Bureau, Air Transport Assn., Washington 

(Continued on page 155) 
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INDUSTRY OBSERVER 


® NASA hopes to explore op envelope of the North American X-15 
rocket research aircraft to a sp f at least Mach 6 and altitudes of around 
250,000 ft. by late this year or xt year after Reaction Motors XLR-99 
engine is installed and opera ven though recent explosion in the 
fuel tank system delayed the p 1 by 3-6 months (AW June 27, p. 57). 


> Arma plans to solicit USAF and Navy funding soon for development of a 
coherent optical generator for use in frequency modulated, optical space 
communication systems. Device would use thin ferroelectric films to obtain 
continuous wave outputs at wavelengths near 5,000 angstroms. 


© McDonnell Mercury capsul md attempt to test structural integrity 
has been delivered to Atlant lissile Range. First attempt failed when 
Atlas launch vehicle explod W Aug. 8, p. 26). Capsule apparently 
withstood explosion but bu hit the ocean 

> Plasmadyne Corp. has won a negotiated NASA contract to build an 
experimental one-kilowatt arc jet engine for spacecraft attitude control. 
Eleven companies bid out of 27 invited to submit proposals. 


© India has ordered two S S-62 turbine-powered helicopters as a 
possible forerunner to a larg der for aircraft to be built under 
license there. British, Ru ther U. S. firms are competing for the 
larger order 

© Electric space propulsion system responsibility will be shifted gradually 
from NASA's Goddard Space Flight Center to Marshall Space Flight Cen- 
ter in a long-term realignment of NASA responsibilities. Marshall’s payload 
work eventually will shift to Goddard and to Jet Propulsion Laboratory, 
but each laboratory is to retain some competence in the other’s specialty. 


f Navy-Lockheed Polaris was made possi- 

tor weighing 100 Ib. less than those 
used in earlier shots. Missi] 1.130 naut. mi., was essentially the 
same as the 1,200 naut perational missile. Difference of 70 
mi. was due to extra weight of trumentation. Motor uses a new rolled 
and welded case of a stecl ntaining chromium, nickel, molybdenum 
ind vanadium. Main product roblem was prevention of distortion 
during welding and heat tr 


® Range increase in recent fir 
ble by a new Aerojet second 


© Acrojet-General Corp. and NASA have signed an $8.2 million contract 
for development of power conversion machinery for a SNAP 8 nuclear 
auxiliary power and propulsion system. Aerojet won the SNAP competition 
last March. 


© Mercury Phase II has not | 
cept even though NASA ha 


bandoned as a manned space flight con- 

plans to develop the two—or three— 
man Apollo modular space Phase II once contemplated use of Vega, 
now canceled, and later Cent boost a two-man capsule into earth orbit. 
NASA now plans no mani launches using Centaur, expects to jump 
from Atlas to Saturn boost manned flights. Phase II capsule would 
be either a high-drag shap to current Mercury, or a lift-drag blunt 
shape with tabs. Progress of rcury and the NASA-USAF Dyna-Soar 
program will determine whet Mercury follow-on precedes the more 
imbitious Apollo 


> Bell X-14 is being fitted with a variable-stability control system at Ames 
Research Center as part of NASA's program to assess charactetistic flying 
qualities of VTOL-STOL aircraft and to try to understand what constitutes 
desirable flying qualities for this type of aircraft. 


> Research by Russia’s Centr 
a directive from the Main Ad 
ports on freeing fields from 
ice. Method has been tested 
was Closed by winter fog. 


\crohydrological Observatory has resulted in 
tration of Civil Aviation to all Soviet air- 
r fog and low clouds by seeding with dry 
ssfully at Alma Ata Airport, which often 
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COMPUTENC 


total competence in computation and data processing —the breadth, the brains and the background 





The term: created by necessity to distinguish the new concept in computation—the 
computation of Burroughs Corporation. Domain: weapons systems, support sys- 
tems for space, air, land and sea. Qualifications: 75 years devoted to computation 
and data processing; membership on Polaris and Atlas teams; system management 
of the ALRI team; facilities that range from basic research through production to 
field service. Credentials: high-speed computation for Polaris, miniaturized airborne 
data processors for ALRI, the Atlas computers that guided Explorer |, Transit and 
Midas satellites into orbit. Destination: the unknown, where total competence in 
computation and data processing crystallizes into Computence to point the way. 


Burroughs Corporation rro “NEW DIMENSIONS / in computation for military systems” 











Washington Roundup 


Space Science Board of the National Academy of Sciences-National Research 
Council has at last decided to create a man-in-space committee. The board has made 
important contributions to National A t ind Space Administration’s over-all 
planning, but many board member ined skeptical about the usefulness of 


Man-in-Space Group 


sending man into spac 

Now, almost two years after its creation, the board has been convinced by pro- 
ponents of manned space flight that | have a committee to deal with this 
aspect of space technology. Parad th within the board who first becam« 
convinced and later convinced other uded that the only real role man will 
have in space will be of a military nat Chris Lambertson of the University of 


eC 


Pennsvivania w head the man-in 


Another attempt to make the International Academy of Astronautics a truls 
international body will be made t t the eleventh annual Congress of the 
International Astronautical Federat: tockholm. Kev is participation by Sovict 
Union, which far has not given off tion for its space scientists to participate 

Soviet Prof. Leonid I. Sedov, IAF president, will be presented with a new pro- 
posal for composition of the academy wercome some Russian objections 

n all inte a) s, thev w ice that their role will be at least as 

n of the academy has been primaril 


1 divisions for the basic, applied anc 


Federal Aviation Agency fears its delegation to the Soviet Union will get a 


restricted view of air navigation and traffic control developments during its visit next 
Apprch 1 rom § tment restrictions on the Soviet civil 


Restricted View 


month 
wiahon group n ! , t 
State Department refused to let the Soviet delegation visit the FAA National 
Aviation Facilitics Experimental Center at Atlantic City. Soviets orginally asked to 
visit Indianapo yparently beca ght the centcr was still there. FAA 
suggested that Stat bstitute int it the suggestion was vetoed “because 
the Russians did not k to visit At t 
FAA expects the Russians to react with their traditional reciprocal attitude and 
r the FAA tion from an w of latest Soviet developments 


I n trafh ontrol 


Dr. Marvin Stern becomes assistant defense director of research and engineering 
for strategic weapons this week. St ff executive for research and development 
for General Dynamics Corp. He al rving on an advisory committee to the 
board of the Ih ite for Defer \ orporation formed by a group of 
universiti Te icfense re 

Stern, a mathematician, was a consultant to the Air Force Scientific Advisors 
Board for two vears. He was instr nitiating Air Force Office of Scientific 
Research's astronaut svVmposiun t USAF studies on the Midgetman inter 
continenta if missile (AW ] 6) and Project Sunrise, a program to 

roblem areas related to defense 


Mhe U-2 incident may have caused more Soviet concern over electromagnetic 
ferreting than over the widely-publici photographic aspects of the flight. Some 
observers here fecl there may | Russia’s interest in what thev call the 


U-2 technical reconnai tus,” their shooting down an RB-47 


Ferret Jitters 


heavily load \ | I gear al t urvivors, and the ipparent defection of 
two emp! nal t NSA deals with monitoring of other 
nation 1 ns and with f S. communications 


State Department is informing for governments of U.S. plans to put a cloud 
of thousands of tiny, frangible needles into orbit as a passive communications satellite 
his move is intended to reassure t t ind their scientists that the cloud of 
reflecting need] von t interfere wit! munications or astronomy. State hopes 
to forestall obj is before the to orbit during the coming vear 


Soviet Union claims it holds a majority of all world aircraft and helicopter rec- 
ords as the result of the large nu ks set and confirmed bv Federation 
Acronautique Internationale during t t half of 1960. Russians now claim 86 

yoint out that m f rly held by the U.S. Three of these 
n won back by th th its Bell HU-1 helicopter, see page 31 


—Washington Staft 
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President Approves Defense Increases 


Democratic leaders criticize modest funds released; 
Budget Bureau keeps $621 million in “deepfreeze.” 


By Katherine Johnsen 


Washington—President Eisenhower loosened the budget purse strings last 
week to finance acceleration of top priority defense programs—but not enough 
to placate top Democrats, led by presidential candidate Sen. John F. Kennedy 
(D.-Mass.), calling for a $2 to $3 billion a year increase. 

In a message to the Senate on the opening day of its short pre clection 
session, the President reported increased funding for airlift modernization, 


airborne alert, the B-70 program and the Samos reconnaissance satellite 


program. Funds being released total $476 million Ihe biggest slice— 


$164 million—is for fully financing five fleet ballistic missile submarines 
instead of threc, an increase previously disclosed by the Navy 


Expenditures, which reflect actual 
payments to contractors—rather ’ Johnson, along with the Gates 
new contracts—and are in ’ lisclosed these details: ~ 
e Frozen funds. The $62! 


the production tempo, will | 
an estimated $150 mill pounded by the Admunistrat 
Democrats quickly i that ‘ ts Aug. 9 financial plan inclu 


monev being relk t h million for Air Force procut 


of the presidential campaign ppro uircraft, SSO million for Air 
priated by the Democra ntrolled irement of missiles and $3 
Congress over earlict Iministr YT procurement of 

Under the pr 


opposition, ind 
] ] 


ifter prodding of Def« yartmer financial plan, almost $1 


i t 
by Sen. Lyndon J] ' npounded, reduced by 
chairman of th repar ; tion releasing $476 milli 
Subcommittee well a rati @ Partislly frozen funds. 


funds, totaling $978 mi 


have been apportioned to th 

by the Bureau of the Budgct an 

Departm nt of Defen bu l 

not be used without final 

Department 1 
mmplained that an explana rther reviev 
from Secretary of Defen hom ludes 3.5 million 
Gates to Sen. Johnson gave mu of the met uircraft and missiles 
Administration action a ten T iNior r Air Force procut 
It also includes these 1 

President's Comments levelon Regeanr pm ia aay ne 


On the $621 million “‘freez arg rm million; Navy, § ni n 
the President commented at h re Air Force, $119 million; and Advanced 
conference I know of no 1 n for Research Projects Agency, $149 million 


anyone to sav that I ha 1 Projects being financed with the $47¢ 
to spend this \ nd to sat milli released last weel the fol 
that this money ha rozen is—the lowing 
proposition hasn’t ever » put befor © Airlift modernization, $48.5 million 
me in those terms at all, whatsoever.’ Conegre ippropriated $194 million for 
Pointing out that Assistan retary interim modernization of Military Air 
of Defense-Comptroller Franklin it Transport Service with modifi 13 
coln, had confirmed the $62 o1 
“freeze,” Sen. Johnson j : » ; . 
the next volley ‘It would ippear fro1 FA A Studies Satellites 
the President’s statement, and I take it 
at face value, no one ever explained this 
to him Ihe President tells us that 
he was not informed that these fund 





Washington—Federal Aviation Agency 
Bureau of Research and Developrient has 
established a special task force to look 


into possible civil aviation use of com 
would be impounded. Since the Pr 


dent did not authorize this to be done, 
f } ed . . . 
then who did Space Administration proposal for a joint 


Defense financial plans and Ippor FAA-NASA effort. 
tionment charts submitted to S 


munication and_ navigation _ satellites 
following a National Aeronautics and 
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KC-135, or similar aircraft. Defense 
Department earlier agreed to use ap- 
proximately $150 million of this, and 
last week’s action called for use of the 
remainder. In his letter to Sen. John- 
son, however, Gates qualified that the 
$194 million “‘will be utilized, in whole 
or in part, depending upon the specific 

programs to be determined shortly.” 
@ Airborne alert, $82 million. This al- 
most doubles the $85 million requested 
the Administration for Fiscal 196] 
to develop an air alert capability for 
me-cighth of Strategic Air Command's 
B-52 heavy bomber force. In addition 
to the $82 million, Congress also gave 
the President blanket authoritv to use 
whatever funds he might consider neces- 

irv for an airborne alert 
¢ B-70 program, $100 million. Gates 
explained in his letter to Sen. Johnson 
that the “technical details” of this 
Mach 3 aircraft program “are still un- 
tudy and the exact amount which 
be properly applied to it during 
1 Year 1961 cannot vet be 

| However, it is pre sently esti- 
iat about $100 million of the 
| add-ons will be used ™ 


ed $290 million in ad- 


5 million recommended 
Administration 
© Samos, $50 million. Gates’ letter 
| while this pri 
. 


eli 
! 


i. 
tud 


\dmuinistrat 
© Polaris, $164 million. 


/ ~ 1}, 
cn SOY milhio 


ropriated by C 
t Missil 
olaris missile procurement 
million for long lead time items 
ubmarines. Congress provided 
ial finan ing of seven ubma 
The Administration is moving 
with only five 
made reductions in the 
billion Fiscal 1961 budget sub- 
d in January totaling approximate ly 
$1.1 billion, and additions totaling ap- 
proximately $1.8 billion. The net in- 
isc in defense funds voted by Con- 
rr was over $661] milli 
Sen. Johnson protested Gates’ failure 


to include in his reply the pecihi hop- 


on 


ping lists” of the military services to- 
ecther with changes made by the 
Department of Defense and the Budget 
Bureau, so that Congress might have a 

ir picture of the specific projects for 
vhich funds had been withheld Vhe 
net $621 million impounded, he noted, 
ipproaches the $661 million net added 
by Congress 

Ihe President and other Administra 
tion spokesmen emphasized the fluid 
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Sogene mie of ie deine Disk Shaped Vehicles Are Studied 


The President told his press con- : 
ference he did not interpret the Repub- ry : ; 
lican platform pledging an “intensified I or Potential as Orbital Aircraft 


ind courageous” defense program as im- se} TI 
plicit criticism of his Administration Washington — Disk-shapex degree than conventional aircraft. The 


AW Aug. 1, p. 28). On the defense %¢ attracting strong interest a t lisk is competing with blunt, high-drag 
platform drafted by Republican presi tial orbital aircraft, making th t capsules, blunt but flatter “motorboat 
dential candidate Richard M. Nixon  itst configuration to show pri hapes, and a number of others, includ- 
ind New York Governor Nelson Rocke applications at opposite ends of ng several that have not been revealed 
flight spectrum publicly 
Although the general impr Army and Air Force have for several 
might iustifvy one type of action: an been that the disk was of prima ears financed study of the disk plan- 
ther era, another atmosphere, might st a 4 relatively low-performa form VTOL built by Avro Aircraft, 
istifv something else rp craft—with some promise for | Ltd., of Canada (AW Aug. 8, p. 31). 
formance applications well wit Army’s interest has centered on a vehi- 
earth's atmosphere—a number of le that would fly subsonically and at 
aircraft companies and the N low altitudes for a variety of missions 
Acronautics and Space Administ inging from reconnaissance to the pos- 
mmit failure, Deputy Secretary of have been investigating its pot bility of a troop carrier if the basic 
Defense James H. Douglas testified be a re-entry vehicle for quite s r rodynamic ipproach proved feasible 
for the Senate Appropriations Commit The disk is among the | USAF’s aim in investigating the disk 
that the defense program “will have "ore promising ipproaches t has generally been assumed to be 
, riously reviewed and evaluated” Of the re-entry problem, ou t earch for a supersonic aircraft to oper- 
AW Mav 23. p 26). Defense said last number of different configurat t te at high altitudes. AviaTION WEEK 


week's action was an outgrowth of this 


feller, the President observed: “I say 
one ¢ra or one period or one atmosphere 


Volunteering denials of any element 
ef politics in the move toward greater 
cfense spending, Defense Department 
noted that in Mav. following the Paris 


t De 


have been explored th t has learned. however, that USAF’s 
studies and by wind tunnel.m interest in the Avro disk, almost from 
Re-entry vehicle shaps ' the beginning of its support of the 


been 


iluation 

In his Senate message the President 
ittributed the acceleration of key d 
fense projects—as well as the recent d 
ployment of additional aircraft carriers 
to the Sixth and Seventh Fleets. a halt USAF Concern Over Skvbolt 
on phasing out B-47 bombers from Stra » 
tegic Air Command, and expansion of 
the nunrber and scope of field and air 
re exercises of ground troops—to 
continuous appraisal of changing Com 


iccording to mussion fo an < t project some five vears ago, has 





Davton—Preliminary development engineering inspection of the GAM-87A Sky- 
bolt air-launched ballistic missile and its pylon was held successfully at Douglas Air- 
craft Co.’s Culver City, Calif., plant early this month but apprehension exists in 
USAF about the company’s ability to meet the projected development schedule for 
munist tactics and attitudes ” He the weapon system. Some of the factors apparently contributing to the situation: 
observed that over the past month, “W< @ More engineering manpower is needed on the project. Design requirement specifi- 
have seen an intensification of Com cations and layout drawings may be lagging behind schedule. Feeling is that only 
munist truculence about 60% of the number of designers required are now on the program. 

Indeed. the Soviet dictator has © Firm engineering directions to subcontractors also are reported to be delayed 
talked loosely and irresponsibly about a because not enough designers are available to generate requirements for fundamen- 
possible missile attack on the United tals in some work areas. 

States ® Follow-up enginecring tasks still are unassigned because of this design manpower 

An American aircraft has been at shortage. 
tacked over international waters First milestone in the GAM-87A program will be the firing of a missile without 

Ihe Soviet delegation has walked guidance system but carrying a programmer to check launch characteristics and 
out of the Geneva disarmament nego- general compatibility with the Boeing B-52G cartier aircraft. This test normally 
t would be made in the summer of 1961 

Full-sytem firing trials probably would not be scheduled before early 1962. 

Lt. Gen. Bernard A. Schriever, commander of Air Research and Development 
Command, personally is keeping an eye on Skybolt progress. One phase ot USAF 
; : concem, following meetings with Douglas and Northrop Corp.’s Nortronics Division 
Vought Awarded Contract personnel at ARDC headquarters, and later with Nortronics personnel at the 
division's Hawthorne, Calif., plant, is progress on development of the guidance sys- 
tem, for which Nortronics is subcontractor to Douglas. 

ARDC has requested that a team, composed of Air Force Ballistic Missile Divi- 
sion and Space Technology Laboratories personnel conversant with the Minuteman 
ICBM program, be formed to study the approach taken at Nortronics on develop- 


tations 


All of us know about Cuba,” he 


To Track Mercury Capsule 


Washington—Chance Vought Range 
Systems Division will operate the Ha 
waiian Project Mercury tracking station 
it Kokee Park. Kauai. under a $900,000 ment of the guidance system. 

STL has systems engineering and technical direction responsibility for the Minute- 


istration contract man program. The inertial guidance systems in Minuteman and Skybolt would differ 
Nhe 15-month contract. administered fundamentally in alignment of the missile guidance system’s platform prior to launch. 

through Pacific Missile Range, is for In this study, the BMD-STL team probably would analyze the basic approach to 

operation and maintenance of the site, Skybolt’s guidance development, associated problems, specific hardware applications, 

one of eight command control stations and cost estimates. 

in the Mercurv net. Kokee is sched Under this plan, report of the BMD-STL analysis would be submitted to the 

uled to go into operation late this year Skybolt weapon system project office at ARDC’s Wright Air Development Division 


and will be manned by 56 persons. The sometime next month. 
site is under construction. 


National Acronautics and Space Admin 
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funds. 


and a decision will be made soon. 
support on the Congo is responsible. 


and is pressing for such a program 





them from any components business on its 


Belgians Threaten to Cancel F-104 Orders 


Geneva—Possible Belgian cancellation of its 100-plane F-104 order would cause no 
serious disruption in the NATO Starfighter program. Italy is making a strong bid 
for Fiat to build 200 Italian F-104s plus 100 each for Turkey and Greece and is 
capable of assuming the role of third partner in the program replacing Belgium. 

These 400 airplanes are in addition to the present NATO program total of 800, 
and bring the over-all program to 1,200 aircraft. Italy would put up $80 million of 
its own money; Greek and Turkish aircraft would be financed through U.S. aid 


Belgian Defense Ministry said last week the F-104 program is under re-examination 
Anger over what Belgians feel is lack of U.S 


Sources in Bonn, the Hague and here feel the order will be allowed to stand once 
the first flush of anger is over. Belgium is to build 189 airframes in the over-all 
program, and Belgian withdrawal would leave the Belgian industry with little work. 

Italy made a strong plea for building the 400 additional aircraft at a meeting in 
Bonn early this month. Its bargaining position is an offer to order from Germany, 
Belgium and Holland—the German share the largest—any components it cannot make. 
Italy feels it can make the major components for 400 airplanes over a five year span 
If the other nations refuse 
200 aircraft. 


Italy could climinate 








vehicle that would 
and into the orbital 


Second in importance is 


Mach 


in a hypersonic 
operate up to 
velocity range 
use of a disk for flight just above 
1.0 

In addition to NASA's extensive 
search on hypersonic disks, most of the 
major airframe companies have shown 
considerable interest, and a number of 
them, including Convair, Bocing 
Lockheed, have 
disk-shaped vehicles to USAI 

Convair is studying a rocket-powered 
disk-shaped craft and has company ap 
proval for a major effort if USAF show 
enough interest. 

Both Army and USAF, but parti 
ularly Army, find the disk-shaped ma 
chine attractive because it el 
the weight and complexities involved in 
For a craft without land 


proposed hypersonic 


climinate 


landing gear 
ing gear, the disk appears to be the be 
configuration 

Army and NASA ar 
GTOL—ground takeoff and 
research program aimed at vehi 
have the general 
VTOL-STOL aircraft but 
nate the landing gear, and Army hopes 
to contract small amounts of money in 
the near future for more studies and 
for model testing on vehicles of the 
Avro type. These vehicles would take 
off and land on the ground cushion, but 
fly at high speeds up to the vicinity of 
Mach | at low altitudes. Most of the 
test work would be done by NASA, a 
in other Army VTOL-STOL program 

Interest in the disk shape right now 
lies in these three segments of the speed 
range: 
e Up to high subsonic—around Mach 
0.7 or 0.8—for low altitude Army mis- 
sions. 
@ Mach 1.2 to 1.5 for a high speed low 
level Tactical Air Command attack air 
craft. 


} 


engaged in a 
i 1 ‘a 
nding 
s that 


characteristics of 


aiso Cilmi 
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e Hypersonic flight, including orbital 
speed 
Disk presently is not considered com- 
petitive with other shapes over most of 
the subsonic or low hypersonic range 
NASA’s interest, both in vertical and 
short takeoff and in vehicles 
} 


that must leave and re-enter th« 


vehicles 
atmos 
phere, is in providing an across-the- 
board technology for designers to draw 
upon. With this approach in mind, it 
gives no more emphasis to the disk than 
to several other re-entry shapes, but on 
NASA researcher said the disk appears 
now to offer “very great possibilities for 
number of missions.” 
Disk-shaped vehicle would b« 
trong and compact and would have a 
large area to handle the maximum heat 
ng load imposed on a re-entering vehi 
ce. It should have the good drag char 


ictct iC 


light 


| 
necessary to siow its entry 


nto the atmosphere and still have the 
high lift-to-drag ratio necessary for some 
maneuverability within the atmosphere 


Disks for hypersonic applications prob 
| PI | 


sharp edges, rather 


chi 


ibly would have 
than the blunt edges of the Avro 
blunt 
re-entr\ 


consideration 


ilthough edges 
heating 


than 


pr ferable if 
stronger flight 
within the atmospherc 

\ number of inter-related considera 
tions will determine whether and when 
the disk configuration is used for hyper 
onic and orbital vehicles. Most of 
them are to be explored in the USAI 
NASA Dyna-Soar orbital boost 
program. They include 
e Materials. This currently is one of 
the most critical problem areas for both 
aircraft and spacecraft, and much will 
depend on metallurgical progress, par- 
ticularly in the refractory metals 
e Guidance. Accuracy of guidance 
equipment and the amount of it that 
orbital will be able to carry 


slider 


vehicles 


within their weight limits governs how 
they enter the acceptable fight corridor 
for re-entry. This, in turn, helps deter- 
mine shape, lift-to-drag ratios, angle of 
attack, materials necessary to handle 
the heating, etc. 

e Mission. If the aircraft is to fly for 
any length of time in the atmosphere 
ifter re-entry, it must have a higher 
lift-to-drag ratio than if it is for re-entry 
ind immediate landing. It now appears 
possible to obtain much higher L/D 
ratios from disks in some desirable 
speed ranges than once was thought 
possible, if the heating problem can be 
handled, opening the possibility of a 
wider variety of missions and more 
flexibility for a given mission 

© Boosters. Vehicles, disk-shaped or 
otherwise, that are to go into orbit and 
most likely will be rocket 
boosted from the ground. Whether 
payloads will be large enough for the 
vehicle to carry fuel for maneuvering 
vithin the atmosphere after re-entry de- 
pends on booster capability. This also 
will directly affect the amount of guid- 
ince and control equipment to be car 


re-enter 


ned 

e Controllability. ‘This is one of the 
most difficult problems at present with 
disk-shaped vehicles, but it is by no 
means limited to this type of conhgura 
tion. It is of great importance in all 
VTOL and STOL machines investi 
gated and of at least 
nportance in re-entry vehicles 
easily controlled with 
having low enough weight and com- 
they will have gained consider 
ibly in their competition with other 


} 
Mapes 


as great 
If disks 


systems 


so. far, 
in be 


pl xitv, 


IAM Signs New Pact 


b aa] 
At Pratt & Whitney 
\ircraft’s Pratt & Whitney 


Division production workers last week 
iccepted a new 24-year contract, follow 


United 


ing by two d milar move bv In- 
ternational Assn. of Machinists 
bers at Hamilton Standard Division 

At Pratt & Whitney 
( cent per hour 
Jan. 2, 1961, instead of the 
that ha 


ture in the past 


vs a 
mecm- 


the workers will 
get a seven increase on 
usual wag 
been a contract fix 
4 74 cent hourh 
went to all employes last January, de- 
pite the strike. Life insurance benefits 
‘ raised from $4,000 to $5,000 

Pratt & Whitnev’s bargaining unit 
iccepted the new pact by a vote of 
2,319 to 316. United has refused to 
rehire any employes arrested for illegal 
icts, such as picket line violence and 
vandalism. Strikers jobs have 
been filled by others will be placed on 
1 preferred list and their cases will be 
considered by a panel headed by Con- 
necticut Chief Justice Ravmond E 
Baldwin, a former governor 


reopener 
raise 


whose 
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Democrats Study Defense Reorganization 


By Ford Eastman 


Washington—Democrats are launch- 
ing a major effort, directed by Sen. 
Stuart Symington (D.-Mo.), to produce 
1 specific Defense Department reorgani- 
zation plan for use during the cam- 
paigning this fall 

Democrats will attempt to present 
voters with some concrete proposals on 
defense reorganization to reinforce 
promises made last month in the party's 
platform. Republicans also promised 
some changes in the Pentagon, but 


there was no effort evident last week 


to prepare any specific proposals 
Democratic presidential nomuin 
Sen. John F. Kennedy (D.-Mass.) chos 
to head a committe 
y tl ssue and produce a plan 
onfirms Sen. Symington’s role a 
1 major Democratic military adviser f 
campaign. A former Air | 
1 member of the Senate 
Committee, he is gen 
1 a likely choice as 


rv if Sen. Kennedy wins the 


will head a 


+} 


no more nan 


rts from industry and 
Members had not been 
, 


eck, but Symuingt 
is expected lect a group with Sen 
Kennedy’ 
under way 
The study program will give Den 
crats a lead over Republicans in out 
lining specifically what would be donc 
slatform promises on defense 


] } 
itic platform pledges 1 more 


t 4 


: 
ind get the stud 


ibout 
Democ 
thorough 
publ in pl tform noted the need for 
“further reorganization” for the Defens« 
Department to achieve “the most effec 
tive unification of defense planning and 


command.”’ 


' 
t 
T 
i 


reanization, but the Re 


Republican Position 


Republicans said that a military estab 
lishment organized in accord with a 
national strategy which enables the un- 
fied commands in Europe, the Pacifi 
and the “continue to re 
spond promptly to any kind of aggres 
sion” is required to maintain th 
of the national 


continent to 


“strategic imperatives” 
defense policy 

The Democratic platform adopted 
earlier in Los Angeles (AW July 15, p 
32) had this to say: “A first order of 
business of a Democratic Administra 
tion will be a complete re-examination 
of the organization of our armed forces 

“A military organization structure, 
conceived before the revolution in 
weapons technology, cannot be suit- 
ible for the strategic deterrent, conti- 
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nental defense, limited war, and 
tary alliance requirements of the 
We believe that our armed 
should be organized more nearl\ 
basis of function, not only to 
greater military strength, but 
eliminate duplication and save 
tial sums.” 

Sen. Symington has long 
reorganization of the Defens 


‘ 


ment along the lines called f 
Democratic platform. In Fe 
introduced a bill in the Sen 
would make mandatory 
plan for the armed 
; 


: 
establishment 


mmands w 
} } 


Symington Plan 
He ution h y 
rlier ranization 

Tne th 


"1 
qa 


; 


( 
e“A comprehensive program 
futus t I t 


through 


‘ >. 
} 
sryt 


ng to the national se 


“A Department of Defense, 


] Lonaet 


ing the three militar 


} iuthorit 

tary of Defense 

e “For the climination of 
luplication and for more eff 


cient and onomical admit 


within the Department f 
through increased centralizat 

trol exercised by the Secret 
ictivities of the Department 
fields of research, engineering 
curement 

e “For the establishment of uni! 


combatant, log 


fense, strategic 
other unified commands corap 
clements of two or more of th 
forces 
e “For the unified direction an 
of all of the armed forces thr 
idoption of a single over-all 
ind the appointment of a sing] 
of staff for the Department of 
who shall be the controlling mer 
the Joint Chiefs of Staff.” 

The Chief of Staff of Defens« 


have the power of decision in all mat- 
ters arising for determination by the 
Joint Chiefs of Staff and would be the 
principal military adviser to the Presi- 
dent, the National Security Council and 
the Defense Secretary. 


Over-all War Plan 


It would be his responsibility to pre- 
pare the single over-all war plan, assign 
ponsibilities to the armed forces and 
eview their material and personnel re- 
juirements, and formulate policies for 
‘int training and for coordinating the 
military education of members of the 
rmed forces 

Unified commands established would 
responsible to the President and 
retary of Defense for the military 
igned to them by the Secre- 
idvice of the Chief of 
Units, elements, and personnel 
rmed forces assigned to unified 
mmands would be under the full oper- 
nal command of the designated com- 

tile 
All other unit 
] not assigned to unified commands 
uild “remain for all purposes within 
mtrol by their respec- 


departments.’ 


elements, and person- 


nd subject to 


Douglas to Build 


10 Saturn Stages 


Douglas Aircraft Co. will build 10 
S-IV Saturn stages at its Santa Monica 
Division under a contract from Na- 
tional Acronautics and Space Adminis- 
tration which covers design, research 
nd development and manufacturing 
phases of the project. Cost of the pro- 
gram is about $65 million 

The S-IV will be the second stage 
n the C-] configuration of Saturn. 
First stage will be propelled by a cluster 

f eight H-1 engines with a total thrust 
of 1.5 million Ib. Third stage will be 
powered by two of the S-IV class 
engines 

Each stage will be 18 ft. in diameter, 
50 ft. in length and will be powered by 
four liquid oxygen-liquid hydrogen en- 
gines developing a total thrust of 70,000 
Ib 

(hese vehicles will undergo accept- 
ince static firings at Douglas’ Sacra- 
mento facility prior to shipment to 
NASA’s Huntsville, Ala., facility, then 
be shipped to Cape Canaveral, Fla. 
Douglas also will have responsibility for 
systems checkout and integration ac- 
tivities at Huntsville and at the Saturn 
launch facilities at Cape Canaveral 

The S-IV will be the third stage in a 
future and more powerful configuration 
»f Saturn, designated the C-2 
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Army Stresses Need for Aircraft 
To Increase Mobility of Troops 


By Larry Booda 


Washington—Plans for increasing the 
mobility of the foot soldier and for 
moving him principally by air 
outlined here last week at the 
meeting of the Association of the U.S 
Army 

Short range objective is 
iurcraft strength 


in average 50 air 


were 
innual 


yf each 
range objective 
unsophisticated ait 
move in the 
reasing the 
vidual soldier 
Emphasis was 
as the 
improvement in 
Air Force to mee 
trong backing 
port for placing 
commanders, these vie 
flected in the 
meeting 
Secretary 
Brucker stated 


is the ability to ‘““move on 


} 
mobility 


7 
resoiutior 


of the Army 


. 
the broad 


groups, with essential equipr 
inv trouble spot, departing 

*~ the time of alert: 
to one divisi 
then t 
] 


iC 


h UTS 


this 


rorce 
matter of davs 
vith the air-transportab 
1 two-division force within four 


Sizable portions of strategic and tac- 
tical airlift must be specifically allocated 
for Army use, he said. 

Among the resolutions passed by the 
convention pleas to remove the 
weight limitations of Army aircraft and 
limitations on the range and employ 
ment of missile systems, and for plac 
ing the Nike Zeus anti-missile program 
on a national crash basis 


wer'e 


Pershing Range 

said during the 
capabilities of the 
field 


Little was 
bout the 
ballist 


maximum rang 


1 
THISSLIC 


lid propellant balli 


miss 
increased 


As the I 


be substantially 


increase in thrust 


| for Redstone at 
NATO bases, such a 


could not only fulfill 


ersatilc 

if wa claimed, 

the short range mission, but could 

1 backup in the strategic missile area 
ittempt to stir terest 

rshing for the NATO IRBM 


e would put the missile in t 


| Tp 
' 
f Polar 


NATO 


tion with a land-based version 
which the U. S. has offered t 
ountries 

Russia complained last month that 
NATO discussion of Polaris 
peace and constituted rearming 
Germany. In a reply, the Stat 
nent said it would not be deterre 


threatened 
f Wi t 
Depart 


| by 


U. S. ARMY artist’s conception of the Convair Mauler solid propellant surface to air 
anti-aircraft missile shows chassis designed for high mobility, operable by one man. Radar 
guided missile is being developed under $5.5 million Army contract (AW Apr. 11, p. 75). 
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Davy Crockett 


Washington—Davy Crockett tactical 
nuclear weapon system can fire nuclear 
warheads, with yields up to the size of 
the atomic bomb dropped on Hiroshima, 
over a range of 2.5 mi. The system is 
built in 200 and 400 Ib. versions, and it 
can be carried disassembled and assem- 
bled in the field. 

Designed for use by an Infantry 
Battle Group, the system consists of a 
four foot recoilless launcher resembling 
a five inch mortar with an expanded base 
and blow-back nozzle. Projectile has a 
larger diameter than the launch tube, 
and it is propelled by a piston in the 
tube which is driven by a powder charge 
in the chamber. Firing is by remote con 
trol, and the “spigot’’ projectiles can be 
launched from tactical vehicles or ground 
tripod installations. High explosive war 
heads can also be used. 











Soviet threats from giving Polaris mis 
iles to NATO nations 
Lt. Gen. Arthur G 


ef of research and 


Irudeau, Army 

development, 
hinted that a wide range of nuclear wat 
for missiles and 
Id, light 


veapons for use in close support 


ire now available 


es} ecially in low yi 


l'rudeau discussed advances in 
fuel cell work in discussing Army’s 
R&D Fuel cell, an electro 
chemical device that produces electrical 
energ\ chemical reaction, 
powered a tractor for four months with 
no fall-off in power. Military interest 
in the enters around potential 
eficiency—60-80 %, compared with the 
gasoline engine's 25-30% 
l'rudeau emphasized that the Army's 
interest in aircraft which combine the 
takeoff and landing characteristics of 
the helicopter with the advantages of 
fixed wing aircraft in forward flight 
Disks and platforms 
pows red by that 
fly low and quietly over battlefields are 
Army's mobility 
problems, he said, but these will not be 
the sophisticated high performance air 
craft of the 


Gen 


program 


by direct 


system 


would increase 


by unusual powerplant 


the answer to the 


other services 

Army revealed that 11 L-23D 
engine Seminole aircraft will be 
fied for installation of newly developed 
radar battlefield surveil 
equipment 1S 


twin 
} 


mod! 


side looking 
lance 
designed to take radar photographs in 
all weather conditions while flving par 
allel to the battlefield. Beech Aircraft 
Co. will do the modification 

Requirements for  relativels 
fixed wing, rotary wing, ground effect 
and combination machines were r 
flected in the large number of small 
turboshaft engines on display at the 
convention. 


equipment The 


smal] 
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hese powerplants, in the 250-2,200 
shaft horsepower class, are both in the 
production and development stages. In- 
dustry received encouragement in this 
field as a result of the findings of the 
Rogers Board—the Army Aircraft Re¢ 
quirements Review Board, headed bi 
Lt. Gen. Gordon Rogers 

As a result, the Army said it has 
taken the lead in development of the 
| In shifting to 


mallet furbine 
exclusively, en 


engincs 


try ' ] 
” 0) Drop 
| f propulsion 


tailure rat were taken into con 


Reciprocating engines in 
led on an average of on 
whils 


roe 


) har turbine cn 
fail an 
O00-15.000 hy Th 


mnp 


wveTag 


enths 

The 
nginc powc! the 
A\O-1 


is 960 shp 


Grun 
observation au 


The 


passed in 1955, and 


150 ualification is scheduled 


5 version, which 
HU-1B, passed the 15 


in December, 1959 


HU-1B 


be passed soon. | 
will powcr the 
hr. test 
production for the 
the same as the I 
Other engine 


Pratt & Whitnes 


ind is m 


Power 1 


were the 


3 
displayed 
174, a 


ping 500 shp 


free turbine 


A turbojet 


engine cd 


engine devel 
]60, a 436 Ib 
veloping 3,000 Ib. of thrust, was also on 
lisplay Company de for th 
174 is PT6 
Solar Aircraft presented the 
single-shaft heli 
rated at 65 hp 
ate on a inety of 
showed the 502-10V rated 
ind IOWA rated 
both d signed for 


th 5 ( Z 


engine, th 
ignation 


Titan 
opter turbine engin 
it 4,045 rpm. It oper 
fucls Bocing 
¢ 2/0 
the 502 it 285 
helicoptet 

ns, and 1OW rated at 32 

p. for turboprop installations. Boeing 

0 displayed the VTS50O at 330 shp 
ind the free turbine 160 at 430 shp 

Continental 217-6A turboprop and 
217-5A_ turboshaft, both free turbines 
incorporating a concentric shaft arrang 
ment, permit taking power from th 
front of the engine. Power is 500 shp 

Gencral Electric displayed the CT55, 
rated at 1,050 shp., now powering a 


variety of helicopters. 
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Washington—Army’s Bell HU-1 
an eight day period ending July 2¢ 

Aircraft was a combination ver 
of the HU-1A, the Lyco 
later will have the 153-1 
Army pilots during the record ru 
and 72.5] 

Records are 
© Nonstop distance flight in a ck 
and 6,615 Ib.; 441.74 mi. Old re 


exceeded by 28%. 


engine 


version 


minimum. 


@ Five hundred kilometer speed 1 
Old record held by Mi-1 was 122.2 
@ One hundred kilometer speed 
record by Mi-l, 130.8 mph. Ex 
@ Time-to-climb to 3,000 meters 
5 min. 30.6 sec. Exceeded by 
@ Time-to-climb to 6,000 meter 
Record exceeded by 25 


@ Five hundred kilometer speed 


0.1 sec 


record, 136.02 mph., was held b 
© Three kilometer speed record 
This is 
Records ar 
nationale in Paris 
3 to be official 
Waivers for record attempts 


i new category of com] 
subject to final 


Speed record 


service for six months must be 
block of 90 days has been request 
on a calibration run during a prev 
period next winter when lower te 
Vertol has not yet decided on dat 


necessity of proceeding further 





Army Bell HU-1 Sets Helicopter Records 


helicopter broke seven world records during 


rying rotor blades of the HU-1B and the 


iperatures ranged between 94F maximum 


thin the same weight ranges: 145.45 mph. 


I 


thin same weight ranges: 142.2 mph. Old 


at 


I 


Sik 


four 
I 


it, takeoff gross weight between 3,860 Ib. 


rsky Aircraft for the HSS-2, 
thorized period. Bell will request another 


3-L1 producing 870 shp. The HU-1B 
ing 920 shp. Helicopter was flown by 


wy Russian Mil-] was 345.1 mi. Record 


xceeded by 21.5%. 


4 sec. Old record by French Alouette, 


2 sec. Old record by Alouette, 11 min. 
© weight limitations: 148.45 mph. Old 
korsky H-34. Exceeded by 9.1%. 
veen 3,860 lb. and 6,615 Ib.: 158.05 mph. 
iking it an automatic record. 

by the Federation Aeronautique Inter- 
exceeded by 1% and altitude records by 
iircraft that have not been in operational 
from the Department of Defense. Next 


which crashed 


es will permit higher engine efficiencies. 
try with YHC-1 (Vertol 107) because of 


test 


program. 








ARDC Orders Lab 


Test Space Capsule 


Los Angeles, Calif.—Garrett 
AiResearch Mfg. Co. her | 
warded a prime contract f 
clopment rt laborator\ 

the Air Research 


nt Command's Wright A 


tion 


means f 
pcrforman< 
tems and 
Cabin e1 
found 
mixtu 


bon dioxid 


lon! , 
dup | 


Heating element 


! 
sealed Ipsul 
incr W! crmit radiation 
from tl 


pant 1¢ wall, of 


imulate the 
t subject 
choose th shirt-sleeve’ 
spac flight or use a pressu 


closed-circuit system will 


his exhaled breath, 


dioxide 


removing 


bon ind water vapor 


icing the oxygen used in the process. 

Che capsule will be usable in an alti- 

tude chamber, thus duplicating all the 

ind pressure conditions of 
It also can be used on a centri- 
fuge or in heat or cold chambers 

Ihe cabin structure will be cylindrical 
hell, 6 ft. in diameter and 8 ft. long, 
fabricated from aluminum alloy, with 
velded construction. It will be capable 
f sustaining a limit load factor of 20g 
long the cabin longitudinal axis, com- 
bined with a 3g limit load along the 
‘ther two axes. These limit load factors 

ymbined with an external pressure 
fferential or 13.3 psi. at 250F. 

For test flights of long duration and 
ther special purposes, a removable 
ock will be attached to the main 

ibin for entry or exit through a door, 

thout excessive loss of cabin pressure. 
\ safety occupy the air 

ck for periods up to four hours, but 
the capsule itself is designed for long 
term, as well as short term, experiments 
lasting up to a week. The size of the 
door and air lock is sufficient to accom- 
modate a man in a pressure suit with a 
mall environmental control system on 
his back. 

The environmental life support sys- 
tems include gas partial pressure con- 
trols, controls, and 


xygen 
pace 


] 


obsetver ma\ 


relative humidity 
ooling systems 





Congo Airlift 


By Cecil Brownlow 


Evreux, France—Urgent United Na- 
tions call for immediate and sustained 
U.S. Air Force support of its mission to 
restore calm within the Congo Re- 
public presented a severe test of USAF’s 
emergency airlift capabilities as well as 
its flexibility in coping with the un- 
known 
Approaching on a limited scale a war- 
time intensity of effort, aircrews and 
operational commanders were faced 
with a myriad of problems, ranging in 
scope from a crippling lack of mainte- 
nance facilitics within Africa to the 
fact that often only the flight crews had 
more than a general idea of just where 
Gta, coo : their particular aircraft happened to be 
a or ay When the airlift alert was first re- 
~s ROT ¢ ceived here at headquarters of the 
MOROCCAN troops at Sidi Slimane Air Base, Morocco, converge on an Air Force C-124, 322nd Air Division, which subsequently 
one of the 48 MATS Globemasters that participated in the UN Congo airlift. commanded the operation and also 
threw its force of 45 Lockheed C-130 
turboprop transports into the breach, 
almost all Air Force support facilities, 


including communications, came to an 
abrupt end along the northern fringes 
of the African continent, the limit of 
USAF’s normal operation within the 


iTca 

There were no weather stations, no 
navigation kits or airport landing pat- 
terns for flights into Central Africa. 
lhe airports, except to fading World 
War II memories, were largely unknown 
and their names were as unfamiliar as 
their runway lengths. Where, how and 
when fu ould be obtained and in 


’ ’ 
what tv] ind quantifies were equa ly 


of crews, both for C-130s 

g Douglas C-]24s of the 

l'ransport Servi | were 

them, wv narginal 

rt required 

vele, I vreux’s 

: " runway was under 

JEEPS seen above were brought to Leopoldville from the U. S., then painted with the UN | repair when the initial alert was 

insignia. Below a USAF C-124 taxis up to the terminal at Leopoldville Airport. | and, throughout the maximum 

tor uircraft of the 22nd 

from a taxiway which, 

qually long, was without 

variable intensity lights or other landing 
aids and has a width of only 75 ft 

Despite these obstacles and the fact 

that the major force was composed of 

obsolescing MATS C-124s, which 


ranged in numbers between a mini 


“ev 


mum of 60 and a maximum of 70, the 
Air Force pushed into the Congo a 
total of 9,093 troops and 4,531,001 Ib 
of equipment and supplies during 
slightly more than two weeks of in 
tense push between July 15 and early 
August. During the peak of the airlift, 
slightly more than 100 aircraft were 
funneling through the Congo system on 





Provides Tough Support Test for USAF 


iny particular day. The troops, roughly 
two-thirds of the United Nations 
force that had been ferried into the 
Congo by late last week, represented 
nine nations, and they were picked up 
by USAF aircraft from nine airfields 
scattered across the face of Africa plus 
one field far to the north in Dublin 
Ireland. Cargo airlifted by USAF air 
craft to the Congo included 2,419,167 
lb. of equipment for UN troops ind 
Air Force support teams, 1,309,779 'b 
if C-rations and $02,055 Ib. of flour 

While it geared to fly in more troops 
if and when asked by the | N. the Air 
Force last week cleaned out it 
backlog of requests when 16 (¢ 

leted the airlift of 564 Mali tro 

to the fog shrouded urport of K 
deep within the Congo. Following 
list of the major USAF tr op and 
urlifts made to the Congo from out 
yoints 
® Tunis to Leopoldville, 2.103 Tum 
roops and 415,436 Il f cquipment 
uur separate lifts involving 

124s, 17 C-130 
@ Rabat, Morocco, an vearby Sidi 
Slimane Air Ba of Strategic Air Com 
mand to Leopoldvill 400 Moroccan 
troop ind $53.96? lb of equipment in} 
three separate lifts using a total of 3 
C-124s and nine C-1] 30 
¢ Cairo to Leopoldville, 613 Sw 
t who had previously been sta 
it UN-manned Gaza Stnp b 
pt and Isracl, and 365,100 Ii 


12 C-124s, nine 


| 
Accra, Ghana, to Leopoldville, 
yhana troop ind 120,000 Tb. of equip 
it in two lifts with 10 C-124s® thi 
C-130 
e Conakry, Guinea, to Leopoldville, 


0 Guinea troops and 132,000 Ib. of 
cquipment with one C 124. 13 C-130s 
© Roberts Air Base, Liberia, to | copold 
vill 250 Liberian troop ind 20.000 }} 
of cquipment with four C-130s 

e Addis Ababa to Stanlevville, |,165 
Ethiopian troops and 202.642 
equipment with one C-124, 22 C-130 
@ Dublin to Goma and Kindu in th 
Congo, 670 Irish troops ind 226,000 1) 
of equipment with 158 ¢ 130 

e Dakar to Kindu, 564 Mali troops an 
180,000 Ib f cquipment with I¢ 
C-124 

e Chateauroux Air Base, France, t 
Leopoldville, 602,055 Ib. of flour with 
five C-]124s, 17 C-130s 

e Lome, Togo, to Leopoldville, 200,000 
lb. of flour in seven C-130s 

e Bordeaux, France, to Leopoldville, 
161.400 Ib. of C-rations in seven C-124s, 
11 C-130s 

e Frankfurt, Germany, to Leopoldville, 
munications equipment weighing 
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100,832 Ib. in four C-124s, on 
e Chateauroux to Leopoldville, 
Army equipment to support UN 
weighing 30,000 Ib. in one C-1: 
e Frankfurt to Leopoldville, 
H 13 helicopt 21.5 
two ( 124 

© Ramstein Air Base, Germany, 
poldvill 5.400 lb. of helmet 
UN blu 1 two C-124s 
¢ Frankfurt to Leopoldville, f 
tors weighing 17,300 Ib. in o1 


if it 


rs we ighing 21,5¢ 


‘ , iii 


@e Malmo, Sweden, and Garden 


Norway, to Leopoldville, six | 
( t le Hawvillan 
weighing 10 Ib. in th ( 
¢ Frankturt to Leopoldville, 


icluded cit 
Italy, Hollan 


Germany, G 


route mil 
11.000 


322nd nor 
2,200 hr per mont 

ieduled cargo runs th 

id into the Near anc 

n medical evacuation 
rations with the An 

on special missions, including t 


f diplomatic personnel to points be- 
hind the Iron Curtain 

On July 15, when the airlift began 

to crank to full force, the Division’s 45 

C-130s had amassed a total of 900 hr. 

hey ended the month with 4,100 hr. 

Rotational MATS C-124 squadron at 

Rhine-Main Air Base near Frankfurt, 

Germany, which is attached to the 

22nd during its six-month stay in 

rope, is geared to fly about 900 hr. 

month with its 12 aircraft. Starting 

360 hr. on July 15, the squadron 

month with 1,525 hr 

-124s of MATS’ provisional 

it Chateauroux—pulled together 

raft and crews hurriedly trun- 

» Europe from Dona'dson and 

( rleston AFBs, S. C.; Dover AFB, 

el., and McChord and Travis AFB 

1 Washington—flew a total of approxi- 

7,000 hr. in less than three 

th total number of plan n 

ing between 60 and 70, 


} 
1¢ rate of replacement 


S. and overlap with 
g t eturn to hom 
maintenance. Another 
upplied by the 52nd 
63rd Air Transport 
Wing, on ro m duty at Rhine- 
Main wher urlift began 
Of this total, appr ximately 5,000 hr 
re directed into the airlift pipeline. 
Remaining 2,000 hr. were eaten up on 
flights from the U.S. to Chateauroux. 
Three Fairchild C-119 squadrons of 
1¢ 322nd, thrown into the breach to 
fill European route schedules aban- 
loned by the C-130s, boosted their nor- 
nal monthly flight hour total by about 
00 hr.—from 2,400 to 2,630 
Over-all July total recorded within 
the theater of perations—including 
that of the C-119 squadrons and flight 
322nd C-119s to Leopoldville 


turned over to the 


perations within the 
Congo—\ 645 hr 

During the two weeks plus of maxi- 
num effort, MATS C-124s flew a total 
f 181 airlift missions into Africa with 
troops, supplies and equipment. C-130s 

f the 322nd added another 141 
By shaking loose every rated pilot he 
uld spare from normally assigned desk 
s, 322nd Commander Col. Tarleton 
H. Watkins managed to scrape together 
n additional 10 flight crews to aug- 
ment the 42 crews within the Division. 
\t Chateauroux, Provisional Wing 
Commander Col. William Schwartz 
took the basic C-124 crews as they ar- 
rived from the U.S. and melded them 
» a total of 54 augmented crews of 
ght men each—three pilots, two navi- 
two flight engineers and a load 
master. With augmented crew aboard, 


33 





Col. Schwartz could keep one of his 
aircraft going for 27 hr. without crew 
rest. 

Time and distances flown were long 
and grueling. The C-130 following the 
3,600 naut. mi. Central African route 
from Evreux to Leopoldville via 
Wheelus Air Base and Kano, Nigeria, 
needed approximately 33 flying hours 
for the round trip. A C-124 required 
44 hr. for the round trip from Chateau 
roux; 55 hr. if it followed the 4,500 
naut. mi. swing around the horn of 
Africa via Sidi Slimane, Dakar and 
Accra. 

In all, most C-124 flight crews were 
away from Chateauroux between four 
and five days at a time. C-130 crews, 
shuffling between points in Africa, often 
measured their time away from Evreux 
in weeks, and some of the headquarters 
personnel whose assignments normally 
keep them behind a desk for most of 
the work month found themselves ring- 
ing up 80 and 90 flight hours within a 
two-week period 


Typical Schedule 


As an example of what aircraft and 
crew were sometimes called upon to do, 
here’s the schedule for C-130 56-0536 
of the 322nd Air Division, piloted by 
Capt. I. E. Jernigan between the air- 
lift’s beginning on July 15 and r 
Evreux on July 25 
@July 15—Depart 
1600 hr. for 937 
Tunis, 3 hr. 25 min 
Tunis at 2200 hi 
troops and 8,500 Ib. of equipment for 
a 1,500 naut. mi. flight to Kano, Ni 
geria, 5 hr. 45 min 
@ July 16—Depart Kano at 0900 after 
refueling for a 1,107 mi. flight to Leo 
poldville, 4 hr. 10 min. Offload troops 
and equipment 
e July 17—Depart Leopoldville at 0915 
on an emergency flight to pick up refu- 
gees in strife-torn Stanleyville 663 naut 
mi. awav, 2 hr. 50 min. Offload two 
passengers. Depart Wheelus at 1600 
for Cairo, 928 naut. mi., 3 hr. 30 min 
@ July 20—Depart Cairo at 1200 with 
68 Swedish troops and 11,500 lb. equip 
ment for Wheelus, 3 hr. 55 
part Wheelus at 1745 with troops and 
equipment for Kano, + hr. 45 min 
@ July 21—Depart Kano at midnight for 
Leopoldville, 4 hr. 20 min. Offload 
troops and equipment. Depart Leopold 
ville at 1630 with 70 troops and 13,400 
Ib. equipment for Stanleyville, 2 hr. 55 
min. Offload troops and equipment. 

@ July 22—Depart Stanleyville at 1045 
with 11 passengers, 300 Ib. cargo to 
pick up refugees at Bunia, Congo, 304 
naut. mi., 1 hr. 25 min. Offload 11 
passengers and cargo. Depart Bunia at 
1315 with 70 passengers and 8,000 Ib 
cargo for Usumbura, Ruanda-Urundi, 
317 naut. mi., 1 hr. 15 min. Offload 


turn to 


+ 


Evreux 
naut. mi. fli 


empft 

ght to 
Depart 
lunisian 


iwa\ 
with 65 


min. De- 
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passengers and cargo. Depart Usum- 
bura at 1445 for Bunia, | hr. 10 min 
Depart Bunia at 1700 with 83 passen- 
gers, 8,000 Ib. cargo for Usumbura, | 
hr. 15 min. Offload passengers and 
cargo 
@ July 23—Depart Usumbura at 0500 
for Bunia, 1 hr. 15 min. Depart Bunia 
at 0945 with 13 passengers for Stanley 
ville, 1 hr. 15 min. Offload passengers 
Depart Stanleyville at 1230 with 51 
passengers, 4,000 Ib. equipment for 
Leopoldville, 2 hr. 20 min. Offload 
passengers and equipment 
® July 24—Depart Leopoldville at 0700 
for Pointe Noire, French Equatorial Af 
rica, 215 naut. mi., 1 hr. Depart Pointe 
Noire at 0915 for Leopoldville. Depart 
Leopoldville at 1445 with 21 passengers 
and 4,000 Ib. cargo for Wheelus, 2,212 
naut. mi., 8 hr. and 30 min 
@ July 25—Depart Wheelus at 0045 for 
return to Evreux, 1,150 naut. mi., 5 hr 
fiving time 
e Total for tour—20,250 naut. mi. and 
SO hr. 35 min. flving time, carrving a 
total of 580 passengers and 58,900 Ib 
tf cargo 
Sixteen C-124s of the MATS Pro 
visional Squadron at Chateauroux which 
completed the final troop lift of 564 
Mali soldiers into the Congo first flew 
to Rhine-Main for cargoes of C-rations 
before channeling down the center route 
to Leopoldville, with refueling stops at 
Wheclus and Kano. After offloading the 
cargo at Leopoldville, the aircraft flew 
to Accra on the coast of Ghana for a 
crew rest and to await a call to pick up 
Mali troops and equipment in Dakar, 
limited 
flight along 


Accra and 


where housing facilities are 
After the 6 hr. 45 min 
the 1,284 naut. mi. between 





U.S. Attache Expelled 


Moscow—Soviet Union last week ex 
pelled Col. Edwin M. Kirton, air attache 
at the U. S. Embassy, on allegations 
of improper intelligence activities and 
“offensive manner” toward Soviet citi 
zens. 

Foreign Ministry also accused Capt. 
I. T. McDonald, assistant air 
of similar activities and conduct and 
warned that appropriate measures will be 
taken if he doesn’t halt his “impermis- 
sible and unallowable activities and be- 


attache, 


havior.” 

Moscow Radio said the so-called im- 
proper intelligence activities occurred 
during visits to Kazakhstan and Odessa. 
Kirton, according to this account, tried 
to take photographs and notes of indus 
trial and military objects. 

Kirton, a 50-year-old non-flying officer, 
has been in the Soviet Union almost two 
years. He was scheduled for transfer 
Oct. 1 and his successor was to be Col. 
Melvin Nielsen. 











Dakar, C-124s with their troops aboard 
then moved on to Kano for a crew 
change and to await a clearance into 
Kinda in Central Congo. Weather, in- 
cluding a rolling ground fog until at 
least 8 a.m. each morning which pre- 
cludes scheduling any flights in before 
9 a.m., absence of landing lights and 
fuel plus a single ramp that can handle 
only one aircraft at a time, combined to 
limit the flights into Kinda to an aver- 
ige of four per day. 

Once there and after offloading 
troops and equipment—the aircraft then 
flew on to either Accra or Kano, de- 
pending upon which airport had the 
trafhc, and from there back to 
Wheelus and on home to Chateauroux. 


I ist 


No Major Accidents 


Chere was not one major accident— 
the largest, collapse of a C-124's gear 
ifter landing at Dakar, where damage 
was negligible—although lack of com- 
munications in carly days helped the 
spread of erroneous aircraft-missing ru- 
mors which piled new worries upon 
ommand and operational personnel 

\fter word arrived at 9 p.m. on July 
1+ that airlift of flour and Tunisian 
troops into the Congo was to begin at 
the earliest possible moment, the first 
aircraft carrving an advance party of 44 
persons commanded by Lt. Col. Francis 
ik. Merritt took off for Leopoldville at 
1005 p.m 

Merritt's party arrived in Leopold- 
ville at 4:30 p.m. the next dav, setting 
up a command post in an abandoned 
hangar at Ndjili Airport, and by mid- 

first of the flour and troop 

supply C-130s had begun to 
When Merritt left Evreux, he 
for two, possibly three days. 
ed on Julv 30 

first arrived, 


night the 
ITTive 
expected 
to be awa 
He was It he 

When h 
munications from and into Leopoldville 
practically nonexistent \W heelus 
in airlift aircraft after 
it had flown approximately 500 mi. to 
that was the last the 
2nd command heard of it until it 
reappeared on its homeward leg, possi- 
bly after flying a mission or two within 
the Congo or to bordering refugee out- 
let points 

On the 


littl 


rchable com- 


were 


lost contact with 


the south, and 


other end, Col. Merritt had 
when the aircraft would 
their cargo would be, 
primarily on information 


ide i 
irrive or what 
depending 
from incoming flight crews 

Within four-to-five days, however, 
MATS had established single 
sideband communications sites at Leo- 
poldville, Dakar, Accra and Kano 
ind, as the bugs in the system were 
worked out, reports on aircraft depar- 
tures began coming into 322nd head- 
quarters at Evreux within two or three 
hours as opposed to the two or three 
days of the early operations. 


TCws 
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TAILOR-MADE TELEMETRY 
WITH BENDIX-PACIFIC SERIES 300 


These revolutionary Series 300 Telemetry components r you a quick, easy 
“building block”? method of assembling a system to mn iY 


nstrumentation requirements. @ Besides this ea ‘trem bility each Series 300 unit 
is sub subminiature in both Size and ue ight (approx ima 11.6 cu. in. and 2 0z.) 
Performance is guaranteed to exce ed that of old-style wonents. Be ndix- Pacific 


; + . Jivision 
Phone Or Wire jor comple te specification and price ivi 2 


instrumentation Facility 
7250 Laurel Canyon Bivd. 
North Hollywood, California 
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Confidence counts and the airlines count on Sinclair 


45% of the aircraft oil used by major scheduled airlines in the 
United States is supplied by Sinclair. Military jets also count on 
Sinclair to supply Sinclair Aireraft Oil to lubricate their mighty 
engines. There is no better proof of reliability. 








Sinclair “see 


a ol. 


Aviation Sales, GOO Fifth Ave. + New York 20, N.Y. 


bo 


Sinclair Refining Company 
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Mockup Shows 174 Engine 


now carrying the military designation of T74, shows 


Cutaway mockup of the Canadian Pratt & Whitney PT6 500 shp. turbine engine 


the directly geared free turbine layout. 


Air intake plenum chamber and three stage 


driving turbine (center) drives free turbine, which is linked through planetary gearing 


News Digest 





Gen. Nathan F. Twining plans to rm 
tire before his second term as chairman 
of the Joint Chiefs of Staff expires next 
August. White House said Gen. Twin 
ing ha discussing his retirement 
with Pr for 
fim bu been set 


been 


dent Eisenhower some 


» date 


Thomas G. Lanphier, Jr., has been 
ippointed vice president-planning for 
Whitney Corp. He will be 
idvanced planning for 
products of several subsidiaries of 
Whitney, a company 
business is split 5% military and 95% 
commercial. Lanphier resigned as vice 
president and assistant to the president 
of Convair Division of General Dy 
namics Corp. in March to challenge 
Administration defense policies as a 
private tizen 


Fairbanks 
, 

re sponsible for 

the 


| ! rbanh whose 


Kiwi-A}3 reactor 
test has be 
tember to 
to be 
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rocket propulsion 
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time for modifications 

nade as a result of the Kiwi-A 
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Atlas High Flight 


Cape Canaveral, Fla.~USAF-Convair 
Atlas D missile was fired 7,000 mi. last 
week in a flight that lofted its General 
Electric Mark 3 nose cone to an altitude 
of approximately 1,000 mi. to gain new 
data on re-entry heading, loading and 
Normal apogee for the usual 
range Atlas flight is 500 to 


ablation 
6.000 mi 
600 mi 
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Allen F. Donovan has 
pointed senior vice president 

of Acrospace Corp. He forme 
vice president director of Ad 
Systems PI Divi 
lechnology Laboratories Ja 
has been appointed vice presi 
vanced Systems Planning of A 
Corp. He was associate dit 
STI Advanced Systems Plan 
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missile Cat 


Douglas will deliver 21 Thor 
to Air Force for continuing sat 
problem programs und 
ontract. The mis 
ommodate As 
seven of t! 


siles, previously ordered as tact 


space 
of a recent 
be modified to acc 
second stage vehicles 


siles, will be modified, and 14 
vehicles. The mis 
165.000 Tb. thi 


will be 
be powered by 


ncw 
gine, 15,000 Ib. greater thrust 
provided Thor 
Eleven of the missiles are to be 
to USAF’s Discoverer program 
system 


x 
issigned t \ 


bv current 


have radio 
maining 


for its space programs 


guidance 
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Reduction of instrument data 
the North American X-15_ spe¢ 
at Edwards AFB on Aug. 4 (AW 
8, p. 39) reveals that plane 
Mach 3.31 


record speed of 


\ 


Layout 


ixial compressor is at right. Gas flow through 


left) to the propeller shaft (AW Sept. 21, p. 31). 


nph.) at 66,000 ft. Preliminary figure 
f Mach 3 (2,094 mph.) was based on 
pilot Joe Walker's report and radar 
tracking. Previous speed record of 
Mach 3.195 (2,094 mph.) was estab- 
ished by the late Capt. Milburn Apt 
n the Bell X-2 


Hawker P. 1127 strike fighter that 
vill have STOL capability will make its 
first flight next month at Dunsfold, Sur- 
Powerplant will be the 
BE. 53 twin spool fan 

28, p. 67) 


England 
Bristol Siddeley 
engine (AW Dec 


Air Force Ballistic Missile Division 
turned over to Strategic Air Command 
the first exclusively operational Atlas 
ICBM complex at Warren AFB, Chey- 
enne, Wyo. Complex includes three 
launchers, a control center, a guidance 
tation and associated ground support 
quipment. Additional launch positions 
for the 564th Strategic Missile Squad- 
ron are undergoing final installation and 
heckout 





Zeus Test Facilities 

Washington—Facilities for launching 
tactical type Nike Zeus missiles from 
Navy Missile Test Center, Pt. Mugu, 
Calif., including two surface launchers, 
a weight and balance tower, three mis- 
sile assembly buildings and guidance 
structures, are under construction. 

Test firings at maximum range with 
command guidance will start over the 
Pacific Missile Range early next year. 
Later, firings will shift to Kwajalein 
Atol where the missiles will be fired 
against Atlas ICBMs launched from 
Vandenberg AFB, Calif. 
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Trunklines Lose $5.1 Million in First Half 


Loss blamed on load factor decline, cost increases; 


lower yield from growing coach business also cited. 


Washington—Domestic trunklines, currently in the grip of a decline in 
the rate of trafic growth, will report a net loss after taxes of an estimated 


$5.1 million for the first six months of 1960 

According to preliminary figures filed with the Civil Acronautics Board, 
five of the 12 trunklines will report losses totaling approximately $13.8 million, 
a figure that wipes off the industry record the $8.7 million net profit the 
remaining seven carriers will report. Carriers reporting losses to the CAB 
are Capital, Eastern, Northeast, Northwest and TWA. Capital's loss has 


’ } ] 
been estimated, since, as of late last week, the carrier's filing covered onl 


the first five months 
industry showing has |} losses. During June, only four 


} L] 
by most servers fol unklines 


ympared 
the 
venus ror 
n almost unanimous! limbed only — slightly—appr 
ve vear’s growth 1 . cording to CAB figu: 
Declines in the load fact 
ing the period compared with 
reached during the six month 
mntinuing rise in expe! 


i hief reason 





T ’ . 
U. S. Philippine Bilateral Deadlocked 

Washington—Philippines and the U. S. remained in deadlock on reaching am 
accord on a bilateral air transport pact, but Mexico and the U.S. had settled their 
differences and were slated to sign an agreement late last week 

Initial talks with the Philippines were suspended June 2 (AW June 13, p. 38 
when the U. S. refused to bow to Philippine demands for capacity restrictions on 
U. S. scheduled operations. Late last month, the Philippines again indicated their 
willingness to resume negotiations, but the renewed talks were broken off carly 
last week when differences on the capacity issue again threw the negotiations 
into stalemate. 

Following the talks, the Philippines placed a ban on the operation of turbojcts 
into Manila. This was lifted two days later, but the Philippine government then 
forced Pan American to reduce its five weekly turbojet flights into Manila to two 
turbojet and two piston-engine flights a week Ihe Philippines are insisting that 
the issues at stake are political and not of an aviation character. 

Reopened talks in Mexico City were slated to end late last week, with Civil 
Aeronautics Board Member Alan Boyd and State Dept. Director of Transportation 
Edward Bolster representing the U. S. This is how the terms of the bilateral 
agreement with Mexico are expected to be written: 

@ Aeronaves de Mexico will win rights to operate a Mexico City-New York route 
with beyond rights to Europe. The airline probably will not exercise the trans 
atlantic operating privileges at the present time because of the heavy expenses 
involved in conducting such a service. 

© U. S. will be granted a Miami-Mexico City route to parallel the present exclusis 

route now operated by Guest Aerovias Mexico. 

© Braniff will win its long-sought San Antonio-Mexico City route. Aeronaves de 
Mexico will get a route Mazatlan-Torron-San Antonio and Compania Mexicana 
de Aviacion will win nonstop rights Mexico City-Dallas/Ft. Worth and Mexico 
City-Chicago. 

@ Acronaves de Mexico will be granted a route from Hermosillo to Tucson-Phoenix. 











Lines’ operating revenues climbed only 
$916,000, a total of $167 million dur- 
ing the first six month period, com- 
pared with the same period last vear 
All three carriers showed a substantial 
increase In expenses, a trend none of 
the 12 escaped 
Despite the recent increase in pas- 
senger fares authonzed by the Civil 
\cronautics Board (AW June 27, p 
+l). a number. of observers arc pointing 
to a lower vield as another possible 
ison back of the losses. For the first 
n history, coach traffic is begin- 
ertake first-class traffic, and 
fference in yield per passenger 
lepressing revenucs 
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the number of turboict 
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felt that unl such 


iffer the setbacks i 
1 international flight 
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Among the domestic trunklines 
ach load factor was 62% on 10.6 
ivailable seat miles during the 
half of 1960, and first-class load 


or was 57.3% on 13.5 billion avail- 


] 
ICS 


cat mi 
(nother reason given as the cause of 
the tight profit squeeze during the first 
half of this year is the high cost of mak- 
ng the transition from piston-engine 
transports to turbine-powered aircraft. 
United Air Lines was able to over- 
me a first quarter loss by an oper- 


AVIATION WEEK, August 15, 1960 





Hee 


he htet 


| First Flight Photo of Soviet An-24 Turboprop Feederliner 


First flight photo of the Soviet An-24 twin turboprop feederliner (AW July 25, p. 45) points up sharp upsweep in aft undersection and 
high tail fin. Plane was designed for flights in 800-1,100 mi. stage lengths and will carry 40 passengers in a high density seating config- 
uration, Powerplants develop about 2,000 eshp. cach, and plane will operate at 20,000 ft. altitudes. 


ating profit and a gain on the sale of 
uircraft during the second quarter 
United's President W. A. Patterson 
noted: “the winter of 1959-1960 repre 
sented United's transition period to jet 
operations and now we are beginning to 
experience the anticipated benefits.” 

United earned a net profit of $4.4 
million in the second quarter, com 
pared with a $2.7 million net loss in 
the first quarter. Net profit for the six 
months was $1.7 million. Gains on the 
sale of aircraft, after tax, amounting to 
converted a $1.1 million 
operating loss to the net profit 

According to the preliminary CAB 
figures, TWA also showed a substantial 
profit in the second quarter to help off 
set the $5.2 million net loss shown for 
the first quarter on CAB records. Net 
loss for the six months can be estimated 
at approximately $2.8 million. 

Braniff Airways reported a first quar 
ter loss of $486,968. Preliminary CAB 
figures indicate that the airline will 
show a profit of about $443,000 in the 
second quarter, not quite sufficient to 
give the airline a six-month profit. The 
slight deficit undoubtedly will be wiped 
out during the first weeks of July, as 
summer trafic moves to its normal 
peak 

Eastern Air Lines reported a net loss 
of $3.9 million for the first six months, 
compared with a profit of $3.6 million 
for the same period last year. The air- 
estimated an $8 million loss in 


, } 
2.5 million, 


line 


AVIATION WEEK, August 15, 1960 


revenue during the 12-day labor 
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1.6% decrease in 
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Continental Air Lines cont 
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revenues of $28.7 million in 
half were 65% above revenu 
the first half of 1959. Th 
showed a net profit of $515 
out benefit of capital gains 
with a net of $859,000 for th 
period last vear after capital 
$1 million on the sale of su 
craft 

Western 
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Air Lines, according 


unadjusted CAB figures, will show 


a first and second quarter pr 
will end the 
estimated $1.2 million net profit 
Air Lines, with a highly succ 
ond quarter and a relatively 
profit in the first quarter, wi 
an estimated net profit of ab 
million, according to the Boa 
liminary figures. 
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first six months witl 


Del 
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American Airlines emphasized 


its 24% passenger traffic increa 
ing the first half of 1960 was 

trated in coach-fare travel. Dui 
period, coach 
climbed 46%, 


while first-clas 


traffic on Ameri 


en 
+} 

ill 
tl iffic 
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showed only a 12% gain. In July, coach 
travel surpassed first-class travel for 
the first time, and more than half the 
airline’s revenue passenger miles were 
generated by Boeing 707 jet transports 

American showed a net profit of 
$2.6 million for the period, compared 
with $3.3 million in the same period 
last vear. 

Gain on the sale of property during 
the 1960 and 1959 periods increased 
the net figure to $3.4 million and $8.8 
million respectivels 


CHA Traffic Falls 
After S-58C Crash 


Chicago, I[ll.—Chicago Helicopter 
Airways traffic has fallen about 20% be- 
low normal since July 27 when 13 per- 
sons were killed in the crash of a 
Sikorsky S-58C helicopter operated by 
the carrier (AW Aug. 8, p. 39). 

On the dav of the accident, CHA 
carried 1,082 passengers. The day after, 
it carried 885. Although traffic fore- 
casts for the first part of August indi- 
cated an average daily passenger count 
of about 1,000, CHA’s fleet averaged 
only 709 passengers daily during the 
first nine davs of the month. 

The mid-summer vacation period 
that depressed airline trafic throughout 
the Midwest contributed to CHA’s 
slump which, as of last week, was show- 
ing signs of improvement. 
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Competition Cuts U.S. Share of Traffic 


By L. L. Doty 
Washington—Dwindling share of 
U. S. flag carriers in international ail 
travel business is now being attributed 
to the steadv increase in the number 
of flag carriers throughout the world 
rather than to the competitive impact 
of long-established foreign flag carriers 

While U. S. flag carriers have suffered 
declines in their share in virtually all 
world markets in the face of 
wverage annual increase in all intern 
tional trafic during the past five vear 
other major carriers are expected 
counter similar reverses as the 
competition mounts. And ther 
signs that the growth in the numl 
international carrier I 
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Nationalistic Surge 
Vhe surge of n 
unger 


world is and wi 
mpanied by th 


CI iS 


wth in cart 


where the U. S. share of passengers 
carried has dropped from 57.4% in 195] 
to 40% in 1959. However, the decline 
has been paralleled by a similar per- 
centage drop in the number of scheduled 
flights in the same period—from 59% 
in the number of avail 
36% 


to 33%—and 


ble seats—from 61% to 


Hardest Impact 

It is in the transatlantic and Latin 
American markets that the impact of 
new airlines competing against U. § 
hit the hardest. It is dif- 
the number of Latin 
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ficult 


Americ 


ice DecCaUsC 


gaye 
scheduled 
1 number of them a1 
International Air 


has beer 


members of the 
l'ransport Assn., but the figure 
nofficialls it 70 


From 1955 to 


estimated 
1958, the 30 fo 

of the M 
Carnbbean and Latin 
1 their market partici 
to 44 Th 


vuth ized ¢ 


nh 


iy 


rating out im 


through th 





1954 
27.5% 28.2% 


1953 


Pan American 
TWA 24.0 24.2 
BOAC 11.4 9.5 
KLM 8.6 8.6 
SAS 9.8 9.1 
Air France 7.6 8.4 
Swissair 3.4 4.1 
Sabena 4.3 3.7 
Lufthansa 

Alitalia 1.5 2.3 
El Al Israel 1.9 1.6 
Iberia cae 3 
Qantas 

Aerlinte 

Air india 


*— Jan. 1-June 11 





Transatlantic Passenger Traffic Distribution 
International Air Transport Assn. Carriers 


1959 


27.9% 
12.1 
13.7 
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1955 


32.0% 
21.8 


1960° 
26.8% 
17.3 
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2.3 1.8 1.3 2.5 3.3 2.9 
1.3 1.1 9 1.8 2.1 2.1 
9 9 9 6 
5 5 9 
8 1.8 1.3 
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can. Drop in U. S. share of the North 
Atlantic market has been due to a sharp 
decline in ‘T'WA's share of traffic. Pan 
American currently is at about the same 
level it reached in 1953, although it 
surged upward in 1955 and 1956 to give 
the U.S than 50% of the total 
market 

"WA, which has undergone a 
of top management shakeups in the past 
two years, has reported steady declines 
in its share of traffic, although thus 
far this®vear, it is again making deep 
inroads against its competition, due, un 
loubtedly, to its Boeing 707-320 

t equipment 
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} } 
heduled airl 


ines continued to show 
increases in the number of 
irried on North Atlant 
i to a total of 1.5 
in 1] Total of S9 
passengers were carried on 
led flights, with the balance mov 
pecial and charter flights. The 
ving threat of this type of busine 
heduled operators is indicated by 


vth figure 


ear to reach 


gain 


during 


1958 


in this category 
vears: a 95% 
in 1959 


the Pacific 


gain in 


irea, the U.S. has a 
trong foothold in the market with onl 
Japan Air Lines, which now two 
U. S. West Coast gateways, providing 
iny serious competition to the two U.S 
flag carriers—Northwest Airlines and Pan 
American. Canadian Pacific Airlines op- 
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South African Airways Receives First Boeing 707 
South African Airways’ first Bocing 707 is seen at Jan Smuts Airport, Johannesbur fter a 214-hr., 11,450 mi. flight from Renton, Wash 
State-owned South African Airways has ordered three 707s to enable it to overfly t ed areas on the African continent. Main runway at 


Jan Smuts Airport is being lengthened from 10,500 ft. to an eventual 14,500 ft. t mmodate maximum weight takeoffs for all opera 
tional jets. Second of the three Bocings on order is expected this month, the t 1 early 1961. 


the Vancouver gateway 
d is n irectly competitive with 
S. airline though there 
trafic diversion as a result of the Cana 
dian carrict px lar route 
In the South Pacific, Qantas has been 
an effective 
route of Transportes Aeriens Intercon 
tinenteaux (TAIL) linking southeast Asia 
with the U.S. through the Los Angek 


gatcwa' t 


mmpetitor, and the new 


connections with Air 
France may prov serious Compctitive 
thr to U. S. airlines (AW Nov. 9 
p. 50). British Overseas Airways ha 
been operating a transpacific route 
through Tokvo since Mav of last vear 
(AW June 1, 1959, p. 41), but its par 
ticipation is limited to the capacity 
provisions of the Bermuda Agreement 
(AW Aug. 1, p. 47). Nevertheless, it 
is unrestricted in the volume of traffic 
it may carry out of Hong Kong 


g. 
Pacific Airline Growth 
As in the North Atlantic, the real 


threat to U.S. carriers in the Pacific lies 
in the growth of new airlines in the 
irea. Already, Philippine Air Lines and 
Korean National Airlines have indicated 
their intentions of launching trans- 
pacific scheduled service. And both air 
lines can be expected to demand traffic 
capacity restrictions on U. S. carriers 
before they agree to a reciprocal ex- 
change of routes 

Civil Air ‘Transport, Nationalist 
Chinese flag carrier, is currently con- 
fined to the Far East area by its own 
choice. However, the Nationalist Chi- 
nese government is known to be put- 
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ired with 16 and 


irlit iccounted f 
rafic—domestic and int 
carried by the world’s sch 
lines in 1959. In the past d 
percentage figure has range 
low of 58.7 to a high of 
was 58.9% in 1958. 


et 


During the vear, howe 
several other countries al 
trafic increases of 15% or m 
include: New Zealand, 15 
Kingdom, 17%; Canada 
many, 23%; Japan, 27 


39%. Soviet Union clai 


howed +5 trafhe increase during 
1959 (AW Aug. 8, p. 47). Nation 
which showed flag carrier traffic de 


creases in 1959 compared with the pr 


Brazil, Belgium, Colum 


bia and Switzerland. 


vious VCar ar¥re 

U. S. aizlines’ share of domesti 

| 

revenue passenger miles flown by the 
scheduled airlines of the world—ex 
cluding carriers of the Soviet Union 
nd People’s Republic of China—ha 
declined from a high of 77% in 1952 


3% in 1958 


Traffic Growth 


During the vears between 1951 and 
1958, international revenue passenger 
miles increased from 2.7 billion to 6.1 
billion, a 130% jump. However, the 
gain registered bv foreign flag carrier 
during the same period far outstripped 
that of U. S. carriers—from 4.6 billion 
revenue passenger miles to 12.7 billion 
for an expressive 175% gain. 

Passenger load factors during 1959 
rose to 60.5 from 58.6% in 1958 
for all airlines operating international 
ervices. On U. S.-Europe routes, Pan 
American and TWA showed load fac 
tors of 78.5% and 64.5% respectively 
for a combined U. S. load factor of 
73 compared with 61.8% for for 
eign flag carriers 

Pan American and TWA have re 
versed positions on load factors since 


1953. In that vear, Pan American was op 
rating with a 62.9% load factor, com 
pared with TWA’s 71.7 During th« 


five vear period, foreign flag 
reached a high of 65.8%, a low of 


fl carricrs 
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CURAVELLE 


The finest medium range jetliner the world over 
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Misrair Starts London-Cairo Comet Service 
Misrair, airline of the United Arab Republic, has started Comet 4C service between London and Cairo. The carrier will operate a fleet of 


three Comet 4C aircraft powered by Rolls-Royce turbojet engines. 


One of the major issues now at 
stake in U. S. foreign policy in the air 
transportation field is the declining fav 
orable balance of trade between the 
U.S. and foreign nations. On the basis 
of revenues alone, U. S. foreign carriers 
have earned more abroad than foreign 
carners have carned here. But the 
margin is narrowing, and taking airport 
expenditures into account, the U. §S 
now has an unfavorable balance of 
trade with other nations served bv U.S 
carricTs 

In 1952, the net favorable balance of 
trade for the U. S. was some $67 mil 
hon. By 1955S, this amount had been 
chopped to about $6 million. However 
it is estimated that about $55 million 
more was spent abroad by U. S. carriers 
in 1958 than foreign carners paid out 
in airport costs here to give the U.S 
an approximate $49 million unfavorabk 
balance of trade 

On this point, foreign flag carners 
are quick to argue that such a calcula 
tion of balance of trade does not show 
a complete picture of the fiscal relation 
ship between the U.S. and other coun 
trics. They say that the estimated $1 


billion which foreign flag cart 
pay for new aircraft plus spar 


parts automatically restores the 


of trade on the favorable side f 


U.S 


Fleet Expansion 


It is possible that the high 


operating turbine equipment 


courage expansion of fleet power 
pete against major flag carrict 
ever, experience thus far sugg 


most nations will willingly, 


operating deficits in order 
sented m blue mnbbon mark 
modern and competitive equiy 

At the present time, a tot 


turbojet transports have beer 


by the world’s scheduled airlin 

major airlines have completed 

round of their equipment p1 

number of which have been 
} 


financed by the Export-Import | 


Washington. sometimes with 


from either the airframe or eng 


ufacturer or both 

Carriers of a few small nat 
ilready placed orders for turb« 
ment—Ethiopian Airlines, f 


ind others can be expected to follow the 
trend as the only means of keeping their 
ountries’ flags flying on international 
routes 
At the present time, the U. S. has 
bilateral air transport agreements with 
53 nations, but only 27 have airlines 
ictually operating into the U. S. On the 
ther hand, the U. S. operates airline 
ervice to all but two of these 53 na- 
tions: Czechoslovakia and Yugoslavia. 
U. S. also serves several nations with 
vhich it has no bilateral agreement 
Liberia and Vietnam, for example. 
With the new equipment and the 
bilateral rights to serve U. S. markets, 
ome of these smaller nations can be 
expected to request foreign air carrier 
permits which would multiply competi- 
tion against the U. S. Meanwhile, a 
verse trend toward consolidation is 
iking place among larger foreign car- 
riers which, ironically, could strengthen 
ompetition against the U.S. even more 
than the addition of new airlines: alli- 
inces of major carriers, the most signifi 
int of such arrangements being the 
rganization of Air Union (AW May 2, 


Dp. >>) 


First Photo of Max Holste Super Broussard 


First photo of Max Holste Super Broussard was taken during first flight on July 29. Super Broussard is equipped with Turbomeca Bastan 
turbine engines, developing 1,000 hp. on takeoff (AW Jan. 25, p. 87). Super Broussard will be produced by Max Holste and Nord Aviation. 
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DELTA DC-8 JETLINERS SPARKED BY AC JET IGNITERS! 


Powered by four Pratt & Whitney Jet Engines, Delta’s DC-8 Jet action starts 
with AC Jet Igniters . . . known throughout the aircraft industry for their out- 


standing performance and reliability 

AC enjoys an enviable record of important accomplishments and pioneering Arsts 
in the field of aircraft spark plugs, including a full fifteen years’ experience in the 
jet ignition field. 

AC Aircraft Spark Plugs and Jet Igniters are “‘operation designed”’ for every type 
of aircraft engine requirement. Specify AC for your precise needs from the most 
complete line of aircraft spark plugs and jet igniters in the industry. Spark plugs 
are available in both massive electrode and platinum fine wire types. 


ECTRONICS DIVISION OF GENERAL MOTORS 
DISTRIBUTED BY: Airwork Corporation © American Avitron, Inc. © General Aircraft Supply 


Corporation * Mid-Continent Airmotive Corporation © Pacific Airmotive Corporation * Southwest 
Airmotive Company * Standard Aero Engine Lid. * Van Dusen Aircraft Supplies, inc. 
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Trans-Canada Vanguard Starts Certification Tests 


First of 23 Vickers Vanguard 952 turboprop transports ordered by Trans-Canada Air Lines has started flight tests leading to a certificate 
of airworthiness at Weybridge, England. Powerplants will be four Rolls-Royce Tyne 11s, rated at 5,545 eshp. each. Vickers-Armstrongs 
expects to deliver two or three Vanguards to Trans-Canada and British European Airways, its major buyers, before the end of the year. 
However, no production Tynes have been received as yet from Rolls-Royce. 


Allegheny Sees Expansion Of 


Nonstop Short Haul Services 


New York—Pending mergers provide 
in Opportunity for the Civil Acronautics 
Board to overhaul what have become 
increasingly out-of-balance air transport 
route patterns, Leslie O. Barnes, Alle 
gheny Airlines president, told the New 
York Society of Security Analvsts 

Short haul services have steadily and 
deteriorated as trunk car 
equipment into service 


consistently 
ricrs put new 
needing stages of 300 mi.—or longer—to 
make monev, Barnes said 

In its efforts to strengthen the re 
gional trunk carriers, Barnes said, CAB 
the airlines themselves 
tacked routes route svstcms 
without regard as to whether thev fit 
Che result: ““Too many routes left over 
ind not being handled.” 

Barnes broke the short haul 
dilemma into two parts 
e Terminal cities—Cleveland and De 
troit for example—that are no longer 
being served as markets in themselves 
but as stops on long haul trunk routes 
e Smaller cities that cannot now and 
probably never can be served without 


ibetted — by 


new onto 


market 


subsidization 

Not even all local carriers agree with 
him, Barnes noted, but he sees possible 
solutions im 


‘ 


AVIATION WEEK, August 15, 1960 


¢ Permitting local carriers | 
in short haul terminal market 
trunk carriers without restricti 
e Ending competition in 
econonnc points 


between 





Local Carriers 


Short haul carriers might have t 


sider turbojet equipment serous! 


three to five vears if technologica 


potential of VTOL aircraft 
Allegheny is looking at the | 
Rotodyne as a type of VTOI 
that would fit its route pattern and 
It has 
drawback in its high noise lev 


nomic requirements om 
gheny President Leslie O. Barnes sa 
Current rotary wing aircraft are 
capped by high cost of operation 
but a breakthrough in the 
three to five years could alter this 


said, 


tion 
the last two years in reducing the 
length requirement for pure jet 

tion indicates short haul potential 





currently is studying more intensel 


Barnes felt the progress mad 


vance continues, but Allegheny Airlin 


Future Equipment For 


+} 


n 
j 
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local service airlines. It makes no sense, 
he believes, for Allegheny to operate 
alongside a trunk carrier between a 
city of 45,000 population and a ter- 
minal point. Someone must have the 
courage to say, “suspend the trunk,” or 
“suspend the local.” 

e Facing the permanent need for sub- 
sidvy in many smaller cities and, rather 
than repealing the federal transporta- 
tion tax, using it in a form so that 
people in such cities would pay for 
being provided service. 

Allegheny’s future lies in the concept 
that it will always be a short haul 
carrier—that an airline can’t be both 
a short and long haul carrier—and that 
new ideas like Allegheny’s commuter 
shuttle service will be the means of 
shaping this future. 

The original Allegheny commuter 
service between Pittsburgh and Phila- 
delphia is making money, Barnes said, 
ind Allegheny is providing 28% of the 
capacity of four airlines serving this 
market and is getting 39% of the 
business 

Commuter service in June alone pro- 
vided 10% of total commercial rev- 
enucs, OIF approximately $100,000, 
Barnes Load factors have been 
running over 60%, the minimum on 
which the commuter fare of $13 for the 
Pittsburgh service was derived. 

Allegheny has found no rush hour 
pattern in this service. In the morning 
reserved seat tickets predominate. Com 


said 
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(Three Rolls-Royce R.B.163 by-pass jet engines ) 


The ultimate 600 m.p.h. airliner 
for economical operations 
throughout the world 


Designed by 
the most experienced team 


Powered by the best engines 
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. . . 
United DC-8s at San Francisco Terminal 
Five United Air Lines Douglas DC-8 jet transports are shown around United's passenger terminal concourse at San Francisco International 
The airplanes are connected to the concourse by telescopic all-weather corridors which automatically extend and retract. United 
has similar Jetways in operation at Idlewild Airport. Besides weather protection, the units also eliminate passenger traffic on the ramp. 


Airport 


muter tickets rise in the afternoon and Itimore routes from Capit t posed a “horizontal elevator” system of 
evening, but do not concentrate at any f tl ipital-United merger cars suspended from overhead and 
particular ir. This follows a logical stop authority is an essent ft iutomatically controlled by the rider so 
id, for a traveler on} Allegheny also that the passenger may select his sta- 
way to an appointment in the morn- re leveland shuttle tion and go directly to it, bypassing 
ing wants a definite flight and arrival srea ike ETVIC others. Each car can carry four pas- 
tim oming back is a more flexible ich would be operate sengers and baggage. 
tion in which he would rather not s surpl rtin 2 Stephens-Adamson Mfg. Co. and 
to specific departure evenues I gheni Goodyear Tire & Rubber Co. have 
head of last vear now an proposed the Air-Flyt Carveyor which 
Load factors vary considerably as is should be running 50% al consists of cars riding on a convevor 
typical of commuter runs—some flight said. He forecast revenu system with a unique arrangement of 
ive 90%, some 25%. Over-all, the million in the period July 1, iceelerating and decelerating rollers 
breakdown so far has been approxi June 30, 1961 leading the cars from a main overhead 
mately 60% full fare and the balance track into the stations. Each of these 
commuter on the Pittsburgh service | : A | a & lies cars can carry up to eight persons with 
llegheny has begun a Boston-Phila 405 f ne es Studies baggage. 
delphia and  Providence-Philadelphia H opens | 7 " American Crane and Hoist Co. has 
snail service. Initial ainoie tee ermina ransport proposed the American Rapid Transit 
been encouraging, with the Providence Los Angeles—Three pr System, a two-directional suspended 
service showing more strength. overhead transportation syst t n- monorail system with cars suspended 
Barnes is eager to expand short haul vey passengers within the n from a stable overhead monorail struc- 
nonstop service. Allegheny is seeking airline terminal at Internatio: \ ture. Cars will be lowered to ground 
to take over Pittsburgh-Buffalo, Pitts- here are being studied by the |! level to pick up passengers and rise to 
burgh-Washington, Buffalo-Washing- Airport Commissioners. rail for travel. Each car will contain an 


ton, Buffalo-Philadelphia and Buffalo- Lockheed Aircraft Corp. | pro- operator and 24 passengers. 


on 
; 
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THE LOCKHEED JETSTAR 


FLIES AS FAST AND AS RELIABLY 


AS THE BIG JETLINERS 


The new Lockheed JetStar is the jet 
that goes where you want to go, when 
you want to go. It has intercontinental 
capabilities, yet can land at the smaller 
airports. Powering the JetStar are four 
Pratt & Whitney Aircraft JT12 engines. 
Weighing only 436 pounds but develop- 
ing 3,000 pounds thrust, the JT12 is one 
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of the most efficient powerplants ever 
developed. And it’s one of the most reli- 
able, too. Its simple, rugged design 
means easy maintenance and high opera- 
tional reliability. Backed up by Pratt & 
Whitney Aircraft’s world-wide service, the 
JT12 is an engine conceived, designed 
and built for business use. 


PRATT & WHITNEY AIRCRAFT 


East Hartford, Connecticut 
A DIVISION OF UNITED AIRCRAFT CORPORATION 





SHORTLINES 





> Acrovias Sud Americana has received 
a two year extension of its temporary 
suspension of service to Havana due to 
a “rapidly and substantially decreased” 
air cargo market at the Cuban capital. 
Acrovias said it could not economically 
re-enter the Havana market “until a 
radical change for the better has taken 
place ™ 


P Alaska Airlines has received a $600,- 
000 contract from Federal Electric Co. 
to provide an average of six weekly re- 
supply flights from the contractor's 
depot at Fairbanks to Distant Early 
Warning Line stations in the Arctic 


> American Airlines will begin Boeing 
720 turbojet service from Chicago and 
New York to Tucson and Phoenix, 
Ariz. on Sept. 18. Daily service will 
provide both first class and Roval 
Coachman seats. American says it now 
has carried more than 1.5 million pas- 
sengers with its turbojet flect 


>» Capital Airlines reports its schedule 
performance and on-time record for de- 
parture was 85.2 during July. That 
percentage of Capital's flights left 
within 15 min. of scheduled departure. 


© Civil Acronautics Board has issued a 
Handbook of Airline Statistics covering 
trafic and financial material for the 
period 1949-1956. The handbook 
which has 276 pages, may be purchased 
from the Superintendent of Documents, 
Government Printing Office, Washing- 
ton 25, D. C 


© Delta Air Lines has signed an agree- 
ment with Railway Express Agency 
which will enable companies to ship 
cargo via Railway Express to the near- 
est airport served by Delta, then have it 
flown as air freight by the airline. One 
shipping reccipt is issued 


> Eastem Air Lines has extended its 
family fare plan to include Monday and 
Saturday as well as the mid-week period 
from Tuesday to Thursday noon 


> New York Airways using five 15-pas- 
senger Vertol 44B helicopters, carried 
68,908 passengers in the first six months 
of this year, an increase of 15,130 over 
the same period a year ago. 


> United Air Lines has received CAB 
permission to temporarily suspend serv- 
ice to Cheyenne, Wvo., until the Board 
issues a decision on United’s request to 
drop Cheyenne from its system. The 
city also is served by Frontier Airlines 
ind Western Airlines. 
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AIRLINE OBSERVER 


but discussions are on a very informal level 
cautiously surveying prospects or pro- 
posals. Wall Street is speculating that American-National is the next logical 
alliance. Feeling is mixed on timing. Some observers believe a third pro- 
posed merger in the hopper w be of major assistance to the Civil Aero- 
nautics Board in plotting isted over-all domestic route structure. 
Others feel that no firm ag: nts will be reached until outcome of 
proposed Capital-United and rtheast-TWA mergers is known. 


> Airline merger talks continu 
with interested companies nov 


> Chances are now strong that Britain will propose a joint U. $.-U. K. 
program to develop a supersonic jet transport (AW Aug. 8, p. 47). 


© Eastern Air Lines decision 10 Boeing 720s reflects in part the 
reluctance of institutional len to commit any more funds at this time 
to airline equipment finan With equity financing unpalataLle because 
stock prices are below book | most cases, airlines are more willing 
now to turn to leasing to acq rcraft even though they still mav not 
favor leasing as a primary m¢ quiring a fleet of airplanes. 

> Feasibility of a network of ship-based omnirange (VOR) and Tacan dis- 
tance measuring equipment (DME) stations installed on Coast Guard 
weather ships across the North Atlantic will be evaluated by Federal Aviation 
Agency starting in October and using a trial installation operating off the East 
Coast. Using existing weather ships, FAA believes it can provide Vortac 
navigation coverage over more than half of the North Atlantic air routes. 
Gaps in coverage could be partially filled by installing VOR-DME stations 
on air defense picket ships and Texas towers. The VOR antenna will be 
gyro-stabilized in azimuth, but unstabilized in pitch and roll. 


© Civil Aeronautics Board will tigate “overbooking” practices of the 
12 domestic trunklines. Both tentional” and “unintentional” overbook- 
ing will be studied for the purp f setting a regulatory policy on reserva- 
tions. Unintentional overbooki iused by substitution of smaller equip- 
ment on scheduled flights, | mmunications, human error and the 
“free sale” of seats by on m another without prior clearance 
Intentional overbooking is o' : in anticipation of no-shows. 


> International Assn. of Machinists will watch the Civil Aeronautics Board 
closely to make sure labor protection provisions are included in approval 
of any of the pending airline mergers 


traffic statistics with the U.S., but 
xpected to rebuff current U.S. drive 

AW Aug. |, p. 47). At the same 
ndments to the bilateral agreement 
Italians the right to extend its trans- 
atlantic route from New Yorl cago as a coterminal and to extend 
the route to points in other which will be determined in the 
future. U.S. received the right t rve Turin in addition to Rome, Naples 
ind Milan, which were previ uthorized. 


© Italv has formally agreed to 
other major European countr 
for free exchange of such inf 
time, Italy and the U.S 


between the two countries gi 


> Federal Aviation Agency plans to put portions of a newly developed 
semiautomatic traffic contro] data processing system into operational use 
several years ahead of original schedule, without waiting for availability of 
the complete system being developed by General Precision Corp. FAA will 
shortly procure trafic control computer, developed by General Precision’s 
Librascope Division, and automatic flight progress strip posting console, 
with delivery in about 12 months and operational use in roughly two years. 
This equipment will provide a traffic controller with automatic preparation 
and revision of flight strips, automatic conflict search and transfer of data. 


1irmail, parcel post and perishables 
| last January appears to have paid off 
During the first six months of 1960, 
| 46% and cargo volume 26%, com- 


> Nation-wide drive to generat 
business through lower rates 
for Aeroflot, Soviet-owned 

the carrier's airmail tonnag 
pared with the same 1959 peri 














The 88 windows of the new Convair 880 jet airliner are triple-glazed with Purxicias acrylic plastic. Two of the three panels in each window 
are stretched Piexictas 55, permanently bonded together to form the outer section; the third, inner, panel is transparent grey Puexictas II. j 


PLEXIGLAS | 


Chemicals for Industry 


...aviation’s standard TEE rowun ¢ HAAS 


COMPANY 


transparent plastic PE rosun-ramarms 


in Canada: Rohm ~ Haas Company of Canada, Lid., West 
Hill, Ontario. 


PrexiGias ts a trademark, Reg. U.S. Pat. Off. and in principal 


countries in the Western Hemisphere. 


“WHERE THERE’S PROGRESS, THERE’S PLEXIGLAS” 
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Lockheed Will Take Electra Loss Now 


New York—Lockheed Aircraft Corp 
chose a forum in the heart of the finan 
cial community last week to reveal that 
it had decided to take the whole monc 
tary bath now on the Electra transport 
project—and some others as well—which 
will mean a first half net loss of 
$55,409.000 

The entire package calls for write 
offs, write-downs and adjustments total 
ing $67,569,000 after taxes, all to be 
charged against earnings for the first 
half 

Chairman Robert E. Gross told the 
New York Society of Security Analysts 
that this cleaning of the board now 
will mean a profitable second half 
Second half earnings of $9-10 million, 
he said, will cut the net loss for the vear 
to about $45 million 

Breakdown of the write-off package 
on an after taxes basis 
© Modification costs expected for the 
Electra—$1 1,441,000 
© Electra investigation 
000 
© Production losses on 21 Electras de 
livered in the first half and on 27 Elec- 
tras on order—$11,774,000. 
© JetStar development costs and inven- 
tory write-downs on 26 airplanes on 
order $31,153,000 
© Supersonic transport 
costs—$1,214,000 
Super Hercules development costs— 
$788.000 
© Write-down to resale value of 21 used 
airplanes on hand or committed to be 
acquired—$3,091 ,000 
e Provision for cost disallowances on 
government contracts, renegotiation re 
funds and income tax deficiency for 
prior years $6.867.000 

Lockheed has reached agreement 
with operators of 110 out of a total of 
138 Electras to pick up virtually all 
the modification costs, Gross said. In 
return, Gross said, the airlines waive 
anv claim for consequential damag« 
arising out of the two Electra in-flight 
or the speed restricted opera 
tion that resulted 

l'ax carrvbacks will soften some of 
the sting, Gross said, estimating that 
$30 million or more in cash would be 
generated in this fashion. Lockheed’s 
six-month income statement, released 
meeting, showed $57,820,000 in 
tax credits for the first half, based on 
re-tax loss of $113,229,000 
Ine question asked by the analysts 
Lockheed had any assur 
trnal Revenue would ac 


costs—$1,241,- 


development 


accidents 


it th 


d ) 


| 
' 
( 
was whether 
ince that Inte 
t ounting for tax purposes 

“This, of course, is a great hazard,” 


ryt 1t 
Cp if 
! 


Gross replied. “We relied on the ad 
vice of our tax counsel, who has been 
with us for 20 years, and on our ex- 
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ternal auditors. We have an 
from ecach—strangely enough 
formity—that they feel it will 
cepted 

Gross pointed out that there 
be differences in timing between 
as recorded on Lockheed’s bool 
those recorded for tax purpos« 
of the Electra modification 
example, will not actually be in 


until next vear, when they woul 


recorded for tax purposes even t 
these losses are being charged 
Lockheed’s books this vear 
Breaking bad financial news in 
calculated to gain maximum atte 
from financial 
of a precedent, but at the sam 
frankness about such problem 
illy is applauded by investment 
The size of the total write-off 
to startle a few in the audience 
step did not surprise analysts wh 
been following Lockheed’s affair 
was little price movement in | 
stock, but volume increased som 
Electra modification costs alread 
been estimated at $25 million 
taxes (AW Aug. 1, p. 37 
Development costs for the J 
supersonic transport and Super H 
had been shown in Lockheed 
annual report as a deferred 
the balance sheet (AW Apr. 4 
issumption that, as 
contracts would be fort! 


on the 
projects 
ing against which these costs 

charged. But, Gross explained 
@ Mission for the JetStar det 
because of the Administrati 

stant demand for reduction of 

tures on manned aircraft to find 
satellite 
original estimate of a 1 


for missile and project 
Force’ 
market for 300 airplanes has bec 
lated so far into actual USAI 

only five 


production, foreseeing still an e 


I OC kheed Is going anca 
4 +4 


civil and military market for the J 

but any future airplanes will b 

a book profit basis with the writ 

out of the wav 

¢ Supersonic transport does 

today as a project, and if ther 

one it must be given sufficient 
industry-wi 

ippears to be ne 


Lockheed 


goverment 
Since ther 
mediate prospect 
the cost 

eSuper Hercules 
scemed strong to Lockheed 
declined with the 


; 


prosper 


constant 


the military transport development 


ket. Thus Lockheed wrote out t 

though it is continuing 
turbofan power vers 

current military competition 


gram 


pose 1 


Lockheed no longer will do 


interests set somet 


‘s 


cial business on the basis of assump- 
tions, Gross said. In the past, calcula- 
tions were based on projections of how 
many airplanes would be sold, but this 
policy is now formally abandoned. In 
the future, product development costs 
vill be written off as incurred. 

Both the Electra and JetStar are 
built on a lot basis, creating the prob- 
lem of gaining enough orders in the 
time allotted to release the next lot to 
production. Orders in the nght quan- 
tity for building the airplane at a profit 
undoubtedly will figure in any future 
ales, following a general industry trend 
iway from a commercial-sales-at-any- 
price atmosphere 

Gross felt that, with the write-offs 

behind, Lockheed could look forward 
to a profitable 1961. He noted: 
® Missiles and Space Division, with its 
Polaris program in which the Navy has 
ndicated an ultimate requirement oi 
1,000 missiles, and its Samos reconnais- 
ance satellite program which is being 
fully funded, will do more than $600 
million worth of business this year and 
$600 million next year. Earnings for 
this division alone are running at a rate 
of $13 million annually. 
© Foreign F-104 orders aggregating $24 
billion, will produce $680 million of 
n-plant sales for Lockheed. 
¢ Navy P3V_ production program is 
now under way with $100 million fund- 
ing and the airplane may be a successor 
to the P2V, which recorded sales of $1 
billion over a 15 year period. 
e Grand Central Rocket Co. in which 
Lockheed has a 50% interest, has a 
backup contract in the USAF Big 
Boost program in which Aerojet-Gen- 
ral Corp. is developing a | million |b. 
thrust solid propellant rocket. 

Lockheed, which omitted its third 
juarter dividend, will have the cash 
from tax credits to pay a cash dividend 
it the end of the vear, but Gross said 
t would undoubtedly not be prudent 
to do so while the company shows a 
loss. The next vear is expected to be 

different story 

Though the Lockheed write-off, com- 
ng at one time, may seem large, its 
Electra program charges do not appear 
ut of line when compared with other 
ommercial jet manufacturers. 

Lockheed’s pre-tax charges, including 
iodification, amount to approximately 
5150 million, based on previous com- 
any reports (AW May 2, p. 177). 
Douglas had written off $236 million 
on the DC-8 at the end of 1959 and 
Boeing $152 million. 

General Dynamics Corp., reporting 
m its first half results last week, said 
ts total Convair 880/600 write-offs to 


June 30 were about $100 million. 








Airline Traffic-June, 1960 





DOMESTIC TRUNK 
American 
Braniff 
Capital 
Continental 
Delta 
Eastern 
National 
Northeast 
Northwest 
Trans World 
United 
Western 


INTERNATIONAL 
American 
Branif¥ 
Caribbean Atiantic 
Delta 
Eastern 
Mackey 
National 
Northwest 
Pan American 

Alaska 
Atlantic 
Latin America 
Pacific 
Panagra 
Resort 
Trans Caribbean 
Trans World 
United 
Western 


LOCAL SERVICE 
Allegheny 
Bonanza 
Central 
Frontier * 
Lake Central 
Mohawk 
North Central 
Ozark 
Pacific 
Piedmont 
Southern 
Trans-Texas 
West Coast* 


HAWAIIAN LINES 
Aloha 
Hawaiian 


CARGO LINES 
AAXICO 
Aerovias Sud Americana 
Flying Tiger 
Riddle 
Domestic 
Overseas 
Seaboard & Western 
Slick 


HELICOPTER LINES 
Chicago Helicopter 
Los Angles Airways 
New York Airways 


ALASKA LINES 
Alaska Airlines 
Alaska Coastal 
Cordova 
Ellis 
Northern Consolidated 
Pacific Northern 
Reeve Aleutian 
Western Alaska * 
Wien Alaska 


* Not available. 





Revenue 
Passengers 


785,366 
206,066 
359,219 
123,881 
312,321 
485,369 
159,525 
148,775 
182,495 
479,232 
708 , 308 
150,454 


8,966 
6,112 
29,601 
2,987 
38,417 
16,272 
2,401 
19,180 


8,513 
149,379 
106,062 
39,312 
9,620 


15,256 
46,461 
17,014 

4,484 


68,776 
21,214 
15,940 


22,494 
59,945 
91,968 
53,099 
46,232 
41,842 

7,654 
30,791 


11,261 
7,060 
1,862 
6,780 
3,723 

13,270 
1,575 


5,756 


Revenue 
Passenger 
Miles 
(000) 


612,847 
103,373 
153,398 
86,965 
170,820 
244,577 
100, 260 
56,894 
137,504 
443,649 
523,398 
89,727 


8,871 
13,382 
2,006 
4,514 
55,766 
1,947 
1,929 
34,372 


9,039 
217,559 
131,439 
135,050 

15,437 


23,797 
144,195 
42,252 
6,972 


wuwo 


NO O OCR Ww 


534 
1331 
289 


9,931 
04 

294 
403 
1,149 
13,884 
1,381 


1,784 


load 


Factor 
N, 
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54 
61 
58 


64 
55 
40 
51 
42 
63 
36 


64 


U. S. Mail 
Ton-Miles 


1,823,612 
459,767 
612,416 
188,372 
492,484 
860,956 
355,595 
121,078 
657,714 

1,464,818 
3,006, 930 
314,728 


10,627 
28,020 
1,987 
6,603 
66,425 


1,732 
1,248,032 


37 , 688 
1,324,702 
470, 661 
1,778,264 
84,162 


1,192,568 
188,354 
8,837 


17,756 
6,935 
9,063 


5,055 
17,722 
39,267 
16,283 
17,850 
15,070 

3,971 
22,856 


35,756 


39,336 
7,93) 
474,851 


1,219 
4,594 
1,983 


77,274 
4,303 
4,35) 
2,960 

34,781 

116,934 

50,897 


53,575 


Compiled by Aviation Week from airline reports to the Civil Aeronautics Board. 


Express 
Ton-Miles 


976,362 
190, 100 
300,101 
109,676 
338,479 
406,127 
74,388 
39,999 
306, 572 
679,749 
976,190 
94,864 


$72 


| 
| 


Freight 
Ton-Miles 


8,969,075 
723,324 
503,201 
495,126 

1,488,857 

1,223,395 
778,744 
273,711 

1,393,875 

3,547,398 

6,234,084 
372,648 


216,906 
165,943 
8,237 
32,208 
118,862 
3,612 
12,976 
968,710 


218,678 
4,278,374 
3,875,401 
2,303,610 

657 ,053 
3,607,769 

305,195 
1,464,879 

175,923 

22,779 


,478 
), 655 
, 886 


,942 
,198 
,432 
,047 
, 269 
,079 
,449 


351,938 
5,620 
70,578 
1,968 
94,718 
361,380 
64,959 


150 ,866 


Total 
Revenue 
Ton-Miles 


70,512,132 
11,280,716 
16,127,332 
9,120,802 
18,720,094 
26,007 , 862 
10, 877,792 
5,878,952 
15,535,148 
48,194,543 
60,419, 182 
9,367, 891 


1,146,883 
1,623,085 
226,730 
531,739 
5,865,201 
213,885 
222,919 
5,884,541 


1,201,677 
28,193,158 
17,065, 561 
18,103,810 

2,418,592 

3,607,769 

2,322,536 
17,570, 844 

4,661,416 

762,386 


1,415,546 
535,441 
319,581 


362, 082 
, 217,880 
,721,311 
972,539 
, 027,954 
,025,980 
143,134 
763,493 


429, 162 
, 505,929 


6,690, 365 
508,602 
7,637,058 


, 161,611 
776,996 
, 911,462 
,638, 850 


52,183 
19,536 
31,531 


1,414,737 
81,437 
105,722 
45,854 
252,970 
1,980, 603 
266,707 


386, 236 


Over-all 
Revenue 
load 
Factor % 
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52 
55 
43 
57 
42 
50 
53 
54 
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61 
51 
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sa Grumman 
~* Gulfstream 
newest business aircraft 


equipped with Kelsey-Hayes 
wing-flap actuators 


ue 


This new twin turbo-prop 
business airplane carries up to 
12 passengers in pressurized 
comfort well above 30,000 ft. 
and at airspeeds exceeding 
350 mph. 


Capable of operating from 
short runway airports, 
Gulfstream gets its wing flap 
action from a hydro-mechanical 
actuation system designed and 
produced by our SPECO 
Division in Springfield, Ohio. 


- 


/ 
a 
ord 


aN 


SPECO, supplier to the aircraft 
industry for over 40 years, 
also produces helicopter 
transmissions, lightweight 
special hoists, precision radar 
antenna mounts, precision 
gears and gear assemblies for 
the aerospace industries. 
Kelsey-Hayes Company, 
Detroit 32, Michigan. 


KELSEY 
HAYES 
COMPANY 


Automotive, Aviation and Agricultura! Parts 
Hand Tools for industry and Home 
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18 PLANTS: Detroit and Jackson, Michigan: 
Los Angeles: Philadelphia and McKeesport 
Pennsylvania; Springfield. »; New Hartford 
and Ultice 
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IN THE AIR...ON THE GROUND...HERE'S HOW 


WESTERN GEAR 


SERVES THE AEROSPACE INDUSTRY 




















ROTARY CONTROL SURFACE 
6: ATOR 
vATO UNCHER ELEVATION DRIVE 





5 ae € SENSING UNIT 


UIDANCE SERVO MECHANT 6 







TURBOPUMP ORIVE 


‘wel 


LINEAR CONTROL SURFACE 
0: jATOR 


10 a Rive 


88 


NOZZLES AND THRUST QQ ELEVATION DRIVE 
COMPONENTS 








13 Doo AZIMUTH DRIVE 14 ana BEARING ASSEMBLY 


Western Gear Precision Products like those shown might well be called the electro-mechanical brains and muscles of the 
space age. Western Gear supplies launcher drives, radar drives, contro! surface drives, servo mechanisms and super-precision 
assemblies to perform vital functions in everything from missiles to ground support equipment. In these areas, where there 


can be no substitute for absolute precision, there is no substitute for Western Gear experience—over 70 years of design and 
manufacturing experience. Moreover, Western Gear products must perform reliably under a range of exacting tests in the 
Western Gear Metrology Laboratory, acknowledged as one of the nation’s finest. To meet such rigid requirements as surface 


o7 


finishes to .027 microns, accuracies to ten-millionths of an inch and gear tooth WESTERN GEAR CORPORATION 
tolerances to 5 seconds arc, inspections are conducted with such instruments as 

auto collimators, air micrometers, interference microscopes and microcaters. 

For detailed information on products and capabilities, write Western Gear . 

Corporation, Precision Products Division, P.O. Box 192, Lynwood, California. PRECISION PRODUCTS DIVISION 


BOEING 720 intermediate range jet transport 


Aviation Week Pilot Report: 





Performance, 
By William S. Reed 


Seattle, Wash.—Improved 
qualities plus increases in p 
earlier 707s, resulting 
weight reduction 


r¢ 


ty 


Overt 
tensive 
thrust engines, make the re 
cated Boeing 720 highly 
its medium-range transport 
Flight evaluation by this Aviat 
Weex pilot reveals that the 72 
medium-field aircraft, 
it 600 mph. with « 


level bett 


Ci 


ind 
ently 
idaptable 


rol 


) 


true ipal 
mitt 


cruising 
+ 


ind response at a 
might be expected from a 

port. Aircraft flown was N7528A, th 
12th 720 off the Airplane ( 
production lin the secon f Z 
ordered by American Airlines (AW Jul: 
18, p 47 [he evaluation wa 
formed duri 1 three-l } 


} 
ire ‘ 
i 


Boeing 


' 
ind 


hour shakedor 


1g 


has slower approach speed than previous aircraft in the 707 family. 


Response Improved on 720 


kt. in 
as alr >, { ft. Under 
ditions at its maximum gross weight of 
213,000 Ib., the handbook shows that 
7,000 Jb., a relatively light the 720 woul required a balanced 
field length of about 9,000 ft. The FAA 
defines balanced field length, which is 
not necessarily runway length, the 
iorizontal distance required from take- 
off roll to reach an altitude of 35 ft., 
assuming an engine failure at V, speed 
Speed of 133 kt. was held during 
sht of 35 ft., is equal to the distance gear retraction and throughout the sec- 
ind V, being the clim ond and third segments of the climb 

ittained when reaching a height of 35 Airspeed then was allowed to build up 
Rotation speed, Vx, in this case to about 160 kt., or 1.25 stall), at 
incided with \ which point flaps were retracted. Power 
With the outside temperature reduced after climb speed of 260 
iding 30C (85F), altimeter setting of the exhaust 
).08, the aircraft rolled down Boeing (first compressor) 
Field Runway 31 and reached V, speed 


less than 


considerably 
similar ambient con 


ght prior to delivery, with Boeing pro f 120 


ction test pilot F. J. Salisbury 


fli 
raft commander 
Gross weight of the aircraft for thi 
ght was 16 72 uld have 
loading since the model 720 can gross 
up to 213,000 Ib. A check of the 
plane flight manual showed that opti 
speed was 120 kt., \ speed } 
V, is the speed which, 
failure occurs, the horizon 
listance to continue the takeoff to a 


ilt 
is 


at 


in engin 


f p, I speed 


t+ 


was 
kt. was reached, 
ratios read 2.3 with V 


rpm. Even at this reduced 


alt 
pressure 


showing 95 


FULL EXTENT of leading edge glove is shown by comparison of dotted line (left) which shows contour of former wing root. Glove fairs into 
the former leading edge where inboard pylons are fitted. Leading edge slots are shown in full deflection position (right). 
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ADDITION of 40 in. to the vertical fin was made to obtain better directional control during engine-out operations. At right, dark 
portion on wing, near fuselage, outlines the leading edge glove. Note forward sweep and reverse camber at aft portion. Leading edge 
devices on this wing serve as full span flaps; effect of engine pylons reduces need for them outboard of the pylons. 


power setting, the aircraft was climbing 
at a stabilized 3,000-plus fpm. when 
passing through 5,000 ft 

The test mission required that the 
aircraft be flown at various airspeeds at 
10,000, 20,000 and 35,000 ft. mean 
sea level. Functional tests were given to 
the aircraft systems and checks were 
made of trim setting at a variety of air- 
speeds hroughout all speed ranges, 
the 720 exhibited good handling quali- 
ties and demanded only a nominal 
amount of trim change as the airspeed 
vaned. Amount of trim change neces 
sary, however, is somewhat greater than 
that in the 707, possibly due to the 
higher thrust Pratt & Whitney JT3C 
engines and the shortening of the tail 
moment arm resulting from an over-all 
$0-in. reduction in fuselage length 

Of particular note is the improve 
ment in handling about the vertical and 
longitudinal axes which results from in- 
stallation of a full-boosted rudder and 
major rework in the aileron system. 
Not only doc 5 the boosted rudder effect 
a considerable reduction in pedal forces, 
but a 40 in. cap on the vertical fin 
provides better directional control dur- 
ing critical engine-out operations at low 
speed. The ventral fin, however, is of 
shallower depth than on the 707-120 or 
-320 models owing to the necessity for 
increased ground clearance at high 
angle of attack landings. The 720’s 
ventral fin is approximately 19 in. in 
depth compared with 39 in. for the 
earlier models 

Improved lateral control results from 
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iileron cont: ¢ Increasing the angle of wing sweep 
he e Decreasing the thickness of the wing 
near the root. 

¢ Bringing forward the point on the 
ving chord at which flow separation 
takes place by sweeping the maximum 
thickness point forward. 

lhe glove, or leading edge extension, 

not a structural part of the wing, but 
nore in the nature of a fairing. Had 
the wing structure been redesigned to 
tlically-a nake the fairing a part of the basic 
f tructure, the wing would have had to 

be lowered on the fuselage, or a “hump” 

Spoilers can be uniforms ncorporated in the cabin floor. Boeing 
by a pedestal-operated lever to ngineers worked it out so that the 
wriginal wing skin and structure is re- 
tained for strength and the glove sec- 
ing roll tion is constructed so as not to pick up 
marked deceleration similar to th ending or twisting loads between the 
perienced in extending speed brah ving and fuselage. Leading edge sec- 
a jet fighter, the spoilers prod tions of the glove are made of metal 
slight nose-up pitching moment to withstand the effects of wind, rain 

utilized to effect long nd hail erosion, but the upper portion 
event of a is fabricated of glass fiber for lightness 
ind rigidity. 

Boeing also conducted theoretical 
ind wind tunnel investigations on other 
types of drag reduction devices such as 
wing “‘anti-shock” bodies, but discarded . 
these in favor of the glove. Data showed 
that while the wing bodies delayed the 
drag rise above Mach 0.88, thev caused 

iore drag than the glove arrangement 
f cruise speed was lower. Final de- 
ision was that hot day thrust of the 
J13C-7 would not be sufficient to al- 
ww the aircraft to economically main- 
a high enough cruise speed to 


modifications to the 
tem which eliminate driving t 
dynamic tabs through the trim 
Not only was the linkage redesign 
the mechanical design of the a 
control tab system was refined. | 
control at high speed is obtain 

pair of inboard ailerons, while low 
in additiona 


control is effected by 
of ailerons brought into play wh 
are lowered 

Four pairs f vdrat 
spoilers, positioned bv a 
augment the ailerons 


speed brakes for deceleration 
destroving devices to shorten the 
In addition to producing 


can be 
control in the 
stabilizer. 

Maximum cruise speed of the 7 
been boosted by Mach 0.02 bv t 
corporation of a leading edge 
Speed increase, which amounts to 
12 kt., is achieved at no increas 
cruise thrust so that effectively, th 
cie fuel consumption of the ai 
is improved and the speed inci 
occurs as a bonus with no addit 
cost in fuel consumption 

rhe leading edge glove reduces 
thereby allowing an increase in 


speed, by effectively tain 
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NO DOUBT ABOUT IT— 


“SCOTCH” BRAND Sandwich Tapes 


wear 10 times as long without errors 


IN THAT NARROW LITTLE LIFELINE OF DATA known 
as magnetic tape, a miss is magnified into a mile. 
A missed bit, or one picked up by error is confus- 
ing, frustrating and time-consuming. If you're in 
doubt about the kind of performance you're getting, 
perhaps “ScoTtcH” BRAND Sandwich Tapes can 
solve some of your tape and equipment problems. 
The exclusive construction of the Sandwich 
Tapes combats the causes of error because it elimi- 
nates the source—oxide rub-off and head build-up 
Tests prove it wears a minimum of 10 times as 
long as ordinary tapes before it errs. As a by- 
product, you can rely on it to drastically reduce 
maintenance and replacement costs on equipment 
The Sandwich is constructed 


as shown in the diagram at the ASTIC Prorecrive Laven 


right. The famous “ScoTCH” ge 
BRAND high potency oxide 

coating is sandwiched between 

a tough polyester base and a 

50 micro-inch layer of plastic. 

Since the oxide is never in 

contact with the head, tape movement is smooth 
and low in friction—easy on both tape and equip 
ment. Oxide can't rub off and distort valuable data 


Yet, the real meat of this remarkable Sandwich 
is the “SCOTCH” BRAND high potency oxide coating 
Even under the protective plastic, the oxide’s po 
tency is quite sufficient to pick up 500 pulses per 
inch—and give desirable high-frequency response 
in many AM, FM and PDM applications. Sand 
wich Tape is but one of the developments to come 
out of 3M research—the same research responsible 
for “ScotcH” BRAND Video Tape—the first video 
tape in commercial use. 

Whatever your application—you'll find the right 
tape for reliable, error-free performance in the 
“SCOTCH” BRAND line-up. Check them all. High 
Resolution Tapes 158 and 159 pack more bits per 
inch, offer either standard or extra-play time. New 
Heavy Duty Tapes 198 and 199 offer good resolu 
tion and exceptional life even in poor environments 
High Output Tape 128 gives top output in low 
frequencies, even in temperature extremes. And 
Standard Tapes 108 and 109 remain the standard 
of instrumentation. 

Your 3M Representative is close at hand in all 
major cities—a convenient source of supply and 
information. For details, consult him or write 
Magnetic Products Division, 3M Co., St. Paul 6, 
Minnesota. © 1960 4M Compar 


SCOTCH” is a registered trademark of 3M Company, St. Paul 6. Minnesota 
Export: 99 Park Avenue, New York, N.Y. In Canada: London, Ontario. 


SCOTCH BRAND MAGNETIC TAPE 


FOR INSTRUMENTATION 


Miwnssora Jfinine ano Jfanura c 
«+. WHERE RESEARCH IS THE KEY TO TOMORROW 








avoid the low speed penalty of the anti- 
shock bodies. 

Cruise speed attained at 35,000 ft 
MSL was slightly over 300 kt. IAS 
At this speed, the 720 was indicating 
Mach 0.88 which works out to 514 kt 
The free air temperature was —35C, 
about 20 deg. warmer than standard. 
The true airspeed came out to 593 
mph., which compares favorably with 
Boeing's claim of 600 mph. cruise. Had 
the temperature been at standard, or if 
these raw data were reduced to stand- 
ard, the true airspeed would work out 
to considerably more than 600 mph. 

At the above c.uise speed the 720 
handled very well. Aileron forces are 
particularly pleasant and the thumb 
operated clevator trim is convenient for 
maintaining stabilized flight even with 
a number of engineers running back 
and forth in the cabin. As with most 
large aircraft though, the autopilot, in 
this case a Bendix PB-20, does a far 
better job of fiving the aircraft and will 


no doubt be so utilized 


Stall Warning Reduced 


Addition of the leading edge glove 
has caused a lessening in the amount 
of stall warning buffet in the 720, but 
at the same time permits a more usable 
margin of airspeed between takeoff 
speed and the onset of buffet. Boeing 
has deemed it advisable to install a 
“stick shaker’ on the aircraft to replace 
the small increment of buffet warning 
lost by the modification. Stall char- 
acteristics, however, remain identical to 
those of the original 707 series, with 
the aircraft falling through straight 
ahead and recovery accomplished in a 
straight forward manner 

The addition of leading edge flaps 
results in an approximate 20% increase 
in lift coefficient at takeoff and an ap- 
proximate 15% increase at landing Cy. 
There are four flaps on each wing lead- 
ing edge which deploy to the full open 
position when the flap handle reaches 
30 deg. Leading edge flaps on the 720 
resemble flat plates and serve to in- 
crease the effective camber of the wing 
it low speed. They retract flush with 
the lower wing surface when the main 
flaps retract bevond 30 deg. 

Bocing engineers sav that these iead- 
ing edge flaps serve effectively as full 
span flaps although they extend over 
only about half of cach wing semi-span 
lhe engine pylons, they explain, serve 
as flow fences, preventing the span- 
wise flow of air and eliminating the 
need for flaps on the leading edge im- 
mediately outboard of each nacelle. Full 
span leading edge flaps, and in fact 
many combinations of leading edge de- 
vices, were tried on the “dash Eighty” 
prototype 707 before this configuration 
was accepted. ‘Tests in flight deter- 
mined that leading edge flaps outboard 
of the pylons contributed little and so 
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were not incorporated in the impr 
ment program. 

As N7528A was brought back t 
vicinity of Seattle and the descent f 
landing was made, it was determ 
that the landing gross weight woul 
130,000 Ib. At this weight, th 
speed with full 50 deg. flaps is 9 
and the book showed the landing 
erence speed to be 115 kt. (The FAA 
defines landing reference speed as t 
speed at the 50 ft. height in a n 
landing. This speed must be equal to 
1.3 times the stall speed in the 
ing conhguration.) 

After the landing gear was | 
and the flaps extended to 30 deg 


iircraft was flown at 140 kt. in the 
landing pattern. Control about all three 
ixes seemed good and no particularly 
great physical effort was needed to make 
the aircraft do exactly what was re- 
quired. As roll-out onto final was com- 
pleted, flaps were extended fully to 50 
deg. and the airspeed slowed to 125 kt. 
\gain, even at this low airspeed, con- 
trol was good. Of particular note was 
the very good aileron response which 
coming down the final approach. 
Touchdown occurred in a nose-high 
ittitude with the airspeed passing 
through 100 kt., and the nose was held 
off with no difficulty. Reverse thrust 
was applied after the nose wheel 
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A LINK WITH THE 
WORLD MARKETS 


FRANKFURT 


LONDON 
LOS ANGELES 
LUANDA 


NO ONE ORGANIZATION is as well qualified to 
link you with the world markets. AVIQL IPO has a 
background of 26 years of export selling experience 
around the world. For 


more information write to: 


MONTREAL 

PARIS 

RIO DE JANEIRO 
SANTIAGO 
TOKYO 
WASHINGTON 











The art of precise direction 


There is a common denominator in all types of aviation: the 


need for precision navigation a need Sperry has consistently 


answered with advanced airborne—and land-based—systems 


and instrumentation. 


To “zero in” a supersonic bomber on a remote strategic 


target by inertial guidance techniques to control a drone 


through precision maneuvers hundreds of miles away to 


guide a jetliner across Ocean or continent to “take over’ 
for a business plane pilot with airline efficiency to provide, 
from the ground, a “navigational path” for planes to fly 

to simplify and integrate flight instruments in the modern 


aircraft ... or to navigate and control a helicopter automati- 


cally these are typical jobs that Sperry systems are doing 
daily. And doing them with superior precision and depend 
ability, for commercial aviation and for the military's most 
advanced programs 

For its work in the “art of precise direction” in so many 
diverse fields, Sperry draws on a substantial reservoir of expe 
rience and engineering creativity 

Ihe result is precision navigation which itself has a com 
mon denominator: reliability. Sperry capabilities in air navi 


gation — as in navigation on the sea, and under it, and out in 


are contributing significantly to today’s defense and to 


Great Neck, N. Y 


space 


progress for tomorrow. General offices 
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touched the ground and turnoff was tandem main landing gear truch the similarity with the 707 family. 
accomplished at mid-field with a mini- has been lightened. Since th Phe 720 is a Chicago-West Coast air- 
mum of braking. Had a “panic’”’ stop mum takeoff gross weight is nearly five plane, Boeing salesmen say, but only a 
been required, spoilers could have been tons less than that of a -320, cor marginal coast to coast transport unless 
fully deployed and maximum braking able weight has been saved by red g added fuel tankage in the center section 
used for a turnoff in a much shorter dis- the diameter of the oleo strut fr is installed (as is planned by Irish Inter- 
tance. The technique used on most jet in. to 8 in and by using smaller t national Airlines). With the added 
aircraft for minimum distance landing 40 x 14 instead of the 46 x 16 ) tanks installed, the payload must be re- 
also could have been employed, involv- the larger aircraft. duced, cutting down on the original 
ing a nearly three-point touchdown to The shorter cabin length, 96 ft medium haul route economics which 
get the nose wheel on the ground after compared with 104 ft. 10 in. in ¢! ire the basis for the aircraft concept. 


which spoilers would have been de plus increased unit reliabilit 


ployed, reverse thrust used to the maxi- ¢liminated the need for on 
mum and full braking action applied three turbo-compressors used f Further refinements are incorporated 


for the shortest possible role. Under — pressurization I'wo units ar n the 720 as a result of the reliability 
these conditions. the 720 could have the 720, housed in the leading program Boeing conducted on all its 
the inboard engine pylons. As a b ject transports in service. The rearrange- 
third the length of Boeing Field’s 10, measure, bleed air from the first st ment of accessory drives, easing of in- 
000 ft. runway compressors of all four engines pection methods and the elimination 

Boeing describes the 720 as the first able to supplement the output of of trouble spots which arose as aircraft 
cabin superchargers utilization imcreased are among the 


: hene 79 . » a Yat 
family of jct transports. Firm orders are Tee benefits 20 customers will find. I ata 
on the books for 3] 5 aircraft plus 23 Certification Completed on 720 utilization are not available in 

vet unannounced orders. Of then Certification on the 720 1 ufficient quantity to form any valuable 


234 tircraft. 79 are for cither the 720 Pleted on June 30 and the aircraf t trend this early in the transport’s serv- 

or 720B models. (720B aircraft will be 'mto service on July 5. A complet e, but judging from 707 statistics, it 

fitted with the P&W turbofan engine.) "8cation program was run on | should be high. Boeing now says that 

Delivery of the 215th aircraft will occur craft as if it were an entirely nev lails utilization on all aircraft in service 

ia Maw. 1061 with the anenmsounced Only exception was the functi iverages 8.5 hr., with Continental Air- 

orders following reliability phase of testing, \ lines achieving the high fleet time of 
cut from 150 hr. to 12 hr. bec 11.5 hr. per day. 


Additional Refinement 


been brought to a stop in about one 


member of the second generation of a 


Potential Market 


Boeing sales department is very opti- 
mistic about the potential market for 
the aircraft and expects to be deliver- 
ing derivations of the original 707 
family until at least 1970. This may or 
may not be a realistic estimate 

All models of the 707 series aircraft 
ire being produced simultaneously on 
the Bocing production line. Models in- 
clude the 707-120, -120B, -220, -320, 
420, and the 720 and 720B. Some con- 
troversy still exists in the airline indus- 
trv over what to call the 720, with some 
customers calling it the 707-720 and 
some referring to it simply as the 707. 

\bility to produce the various size 
airframes on the same assembly line is 
» result of what Boeing calls “rubber 
tooling.” This permits the use-of most 
of the same jigs and fixtures: in pro- 
ducing the various models and results 
from planning for the manufacture of a 
family of aircraft from the beginning. 
In the 720, approximately 70% of the 
part re common with the earlier, 
nt 707 


,aTe 
H 


t 
I 
t 
I 


One example given by Boeing of the 

“rubber tooling” concept is the pro- 
tion of spar caps designed so they 

in be produced in a variety of sizes 
ind weights by keeping the working " "a ' 
surfaces constant and varying the Titanium Blanking Dies Save Time 
mount of material removed. In many 
cases. extrusions of the same size are  Steel-rule dies, introduced this year at Chance Vought Aircraft, Inc., for blanking and pierc- 
ing Crusader fighter parts of titaniu teel and aluminum, are credited with providing 
man-hour savings totaling more tha 50,000. On an average titanium part, a saving of 
20.47 man-minutes per part is bein red. The punch is flat steel-rule stock, shaped to 
the form of the part to be made ai d in a wooden form for support. Die is tem- 


used and the cuts varied to lighten the 
tructure instead of leaving the wing 
tressed for higher gross weights than 


nee ded 
Another major ch inge 1S in the dual- pered stecl. Photo shows part left l using steel-rule die supported on the table. 
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NEW FROM BENDIX 





WITH SUCH OUTSTANDING ADVANTAGES AS: 
FIVE INTEGRAL KEYS AND KEYWAYS 
that provide for positive polarization and 
positive mating—even in blind locations. No 
possible contact damage. QWLD connectors 
can be fully mated and unmated by hand 


HEAVY-DUTY CONSTRUCTION through use of 
extra-heavy machined or forged aluminum shell com- 
ponents, resilient inserts, silver-plated copper alloy con- 
tacts, and rugged cable accessories with new superior 
gasket design. 


TWO NEW SERIES AVAILABLE with the QWLD 
having standard solder or solderless contacts and the 


Scintilla Division 


SIDNEY, NEW YORK 


QWLG having provisions for grounding one contact to 
the shell. 


PLUS . IMPROVED WATERPROOFING * CLOSED ENTRY 
SOCKET CONTACTS * SELF-EJECTING COUPLING ACTION * 
DESIGNED TO MEET MILITARY SPECIFICATIONS * WIDEST 
RANGE OF CABLE ACCESSORIES 


QWLD is the latest development in Scintilla’s long line 
of multiple conductor cable connectors—and is specialls 
designed to meet the rugged environmental conditions 
of missile launching equipment, ground radar, or power 
and control circuits—and heavy-duty industrial applica- 
tions such as are found in oil fields or mining. Be sure 
to investigate the new QWLD HUS-KEY* Connectors 
from Scintilla. * TRAD EMAR® 


"Sendix” 





Inertia Platform To 
Test Flight Motions 


Los Angeles—An __ inertia-measuring 
platform will be constructed for Air 
Research and Development Command's 
Wright Air Development Division at 
Edwards AFB, Calif, for testing con- 
trolled yaw, pitch and roll motions on 
full-sized flying vehicles weighing up to 
300,000 Ib. U.S. Steel’s Consolidated 
Western Division will design, fabricate 
ind erect the cruciform test platform. 
Construction will begin this month and 
work is to be completed by December. 

Force measurements from the tests 
will be fed through computers and re- 
sulting data will be used in determin- 
ing the inertia of the plane or missile 
ind the location of its center of gravity 
for studying flight characteristics and 
olving control problems 

The cross-shaped platform will be 
supported on a hydrostatic bearing set 
within a 16-ft.-deep pit which will. be 
excavated inside a hangar with its top 


it hangar floor level. Structure’s moving infrared System that gives Out- 
oscillating section will be 110 ft. long 
by 80 ft. wide and will weigh approxi standing Thermal Mapping Results 
mately 600,000 Ib. Aircraft or missiles 
being tested will be jacked in place on 
the platform and will be oscillated on 
four segments of a large spherical hydro- 
static bearing 

Che platform will be subassembled-at HRB is now permitted to discuss, outside military circles, some of 
the company’s Maywood, Calif., facility the company’s achievements in the field of infrared reconnaissance. 


with field installation to be done under 

simulated live loads, using optical meas Pictured above is a schematic of the RECONOFAX® infrared 

uring techniques to ensure that the com system at work. Outstanding results from this system include the 

pl ted product will be a precise measur recently released “Manhattan Island” in which detail is accurate 
enough to reveal undeveloped areas in Central Park, and residen- 


ing instrument. Preliminary concept , 
for the system was established bv Cor tial, commercial and industrial areas throughout New York City. 





a major advance in infrared by HRB-SINGER 


nell ro! ut ] hx T T Ti- . . 
\eronautical Laboratory, Inc., un Data may also be collected and relayed to earth for instant view- 


prea itt , 

teey r oe bina erst ing—a technique which prove useful in the area of combat 

ali Riatianeeneahiiie . surveillance Hundreds of targets can now be closely scrutinized 

, back at field headquarters without fear of losing the observation 
aircraft’s recorded information 


Joint Recruitment Program 
Set for Los Angeles Area 


cooperative recruitment program i +4 ape 
sheets on HRB’s RECONOFAX 


Write HRB-SINGER, INC., Dept. I, for a complete series of data 


the requirements of some 80 systems. 
ympanies with the availabl 

if enginecrs and scientists in the 
\ngeles area will bx conducts | by ELECTRONIC RESEARCH AND DEVELOPMENT in the areas of: Communica- 
reers, Inc., August 23-26. Reception | tions © Countermeasures * Re sance © Human Factors ® Astrophysics ® An- 
ind inverval w center will be established | tenna Systems © Special St ntelligence © Weapons Systems Studies and 
in the Shrine Auditorium during the 
Western Electronics Show and Conven 
tion. Similar Career, Inc., operation was 
held in New York last March and re- 
sulted in more than 10,000 interviews 
between prospective employers and 
cientists and engineers. Organizations 


reported to be participating are: Curtiss- MRB-SINGER., INC. 

Wright, Martin-Orlando, Thiokol IR A SUBHICIARY OF THE GmNOER sceninamananinis company 
Utah), Collins Radio, Ampex, Bur- Science Park, State College, Pa. 

roughs, National Aeronautics and Space 


\dministration, Jet Propulsion Labora- 
tory and Minneapolis-Honeywell. 


Analysis © Operations Resear 
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Vertical takeoff manned fighter-boraber, designated AP-100, capable of 1,500 mph. speeds, is envisioned by Republic Aviation Co. 


Republic Studies Supersonic VTOLs, Bombers 






























































a 


fighter-bomber shows placement of jet engines; after liftoff, special valves would divert engine thrust 
Republic says supersonic plane could operate at 75,000 ft. Below 
15,700-mph. vehicle which could reach 200,000 ft. carrying a small fighter piggyback 





Schematic drawing of VTOI 


backward for level flight regimes is another Republic concept, a 


It would be powered by cight engines, four 
of which would be J58 types burning hydrogen, according to Alexander Kartveli, Republic vice president-research and development. 
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could fly by 1970-75. 


Delta wing bomber would fly at Mach 7 to deliver a 2,000 Ib. bomb from 120,000 ft., some 5,000 mi. from its home base, Republic 
says. Powerplants would be two ramjet and two turbojet engines; company envisions a wide capability for stratospheric reconnaissance. 


ee = = Be 


GROSS WING AREA S}- 


WING ASPECT RATIO | | szuqe 


4,860 SQ. FT. 


———$—_—__— neem Ee Se pe Ps a - 


Forebody of the delta-wing bomber (left) serves as ramjet inlet and rimijet ey t nozzle fills entire base of aircraft. Turbojets are 
shut down at Mach 3. At right is three-view of the nuclear bomber; two ramjets based on General Electric AC-210-1 nuclear engine. 
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LOW-SHOCK 
TRACKED 


MOBILITY 
FOR 
SENSITIVE 
ELECTRONIC 
EQUIPMENT 


The tactical advantages of full off-road tracked mobility 
in military support vehicles have been well proved in 
many years of field operation. But the idea of trans- 
porting intricate radar and communications equipment 
and fully-assembled missiles over rugged terrain raises 
the question, “What about vibration and shock input 
to sensitive components?” 


The answer — favorable. Carrying a simulated missile 
and sensitive oscillograph recording equipment, an FMC 
tracked vehicle ran a 2,000-mile shock test over our 
proving ground—on 60° slopes, over rough cross country 
terrain, and on high speed roads. Data returns showed 
that the vehicle’s torsion suspension system effectively 
cradled the missile, with a low shock input factor. 


For full details on these tests and other questions of 
adapting tracked mobility for your purposes, contact 
FMC, America’s leading producer of military-stand- 
ardized tracked vehicles. 


For further information, write, wire or phone 
Preliminary Design Engineering Dept., FMC 
Ordnance Division, P.O. Box 367, San Jose, 
California. Phone: CY press 4-8124. 


Putting tdeas to Work 
FOOD MACHINERY AND CHEMICAL 
CORPORATION 


Ordnance Division 
7106 COLEMAN AVENUE, SAN JOSE, CALIF. 








Illustrated below are the M-113 
and five vehicle adaptations of 
this basic tracked vehicle. All of 
the vehicles use the same military 
standard equipment, including 
engines, power train, and suspen- 
sion components; thus reducing 
the military logistic burden and 
R&D costs in weapons systems. 





FMC’s Aluminum Alloy Welding 
Techniques Open New Horizons 
for Structural Applications 


Machine welding heavy aluminum armor 
plate in FMC’s Ordnance Division's shops. 


Food Machinery and Chemical Corporation’s recently developed weld- 
ing techniques make economical heavy aluminum weldments possible. 
High strength, low weight, gas and liquid tight construction are a 
few of the characteristics available through modern welded aluminum 
fabrication. These techniques are ideally suited to the construction 
of vehicles — landing craft, barges, containers — on an economically 
sound basis. 

FMC’s aluminum welding capabilities are the result of extensive 
research and development work performed in cooperation with mili- 
tary agencies to develop reliable, economical welding techniques for 
the production of the aluminum M113 Armored Personnel Carrier. 
Thousands of pounds of various aluminum alloys were formed, welded, 
machined and tested to select the best alloys and fabrication methods. 
Over a score of prototype M113’s were then constructed and subse- 
quently tested by military agencies to substantiate the vehicle’s design 
and construction. 

The economy realized through FMC’s development of welding and 
fabrication techniques is an important factor...making the cost of the 
aluminum M113 competitive with the M59, its steel predecessor. 
Welding costs for this al! aluminum vehicle were reduced through the 
use of — 

Optimum joint geometry 

Maximum use of welding fixtures 

Maximum use of automatic plate preparation equipment 
Maximum use of machine welding equipment 
Maximum use of extruded shapes 

These modern methods and facilities may provide the answer to 
your problems in procuring high performance equipment. 

The new aluminum welding techniques developed for the M113 
program and vehicle production, illustrates FMC’s fully integrated 
capabilities and facilities 





Got Critical Applications ? 
Check These Advantages of 


A-L 


Vacuum Melted 


Better quality in the finished part, properties to 
withstand severe manufacturing processes, 
fewer rejections—these are some of the cost savings 
of vacuum melted materials from Allegheny Ludlum. 
A-L vacuum melted steels and alloys are specified 
for really critical applications—places where their im- 
proved metallurgical and mechanical properties get 
a chance to go to work. Aircraft and missile designers 
find vacuum melted alloys especially useful in solid 
fuel rockets, and in the missile and jet engine fields. 
Other important uses are critical parts for machinery 
and chemical processing equipment. 
Low alloy steels, bearing steels, stainless steels, and 


high temperature alloys all take on new value when 


vacuum melted at Allegheny Ludlum. These steels 
and alloys are available in all commercial mill forms— 
plates, sheets, strip, billet, bar, wire, tubes, and 
even extrusions 

Three different vacuum melting processes are used 
at A-L to provide you with the exact properties you 
need at the lowest possible cost. For more informa- 
tion on A-L’s vacuum melting processes and their 
advantages, write for your copy of the new booklet, 
“Modern Melting at Allegheny Ludlum.” It con- 
tains technical data on new melting techniques and 
the quality improvement in alloys. Allegheny Ludlum 
Steel Corporation, Oliver Building, Pittsburgh 22, 
Pennsylvania. Address Dept. AW -8. 


ALLEGHENY LUDLUM 


PIONEERING on the Horizons of Steel 








FINANCIAL 


Some Profits Reverse Downtrend 


Signs that the generally downward 
trend of earnings in the aerospace in 
dustry may be slackening are carried 
in first half results of Boeing Airplane 
Co. and Grumman Aircraft Engineering 
Corp 

Though Grumman and_ Boeing 
showed improvement, this has not be 
come an industry-wide pattern. United 
\ircraft Corp. reported first half earn 

last vear's 
or product pattern 
influenced the first half results, except 
that impr earnings generally re 
pha es of write-offs and 

mimercial projects 
for example, continued 
ind carning improvement 
minantly missile program 
1 


8. p. 117). but Thiokol 
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lhe company results 
© Boeing—Sales of $817,406: 
earnings of $10,260,056 or $1 
compared with sales of $681 
5,954 or 4 
share for the same period a 
Book profits were recorded f 


tine m the ymmercial 


and earnings of $3, 


though these were more 
1 and development 
ind other general 
tten +} 
cxpt t 
ind 


in over-all itribution to ¢« 


the commercial progr 
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© Grumman—Salk totalec 
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ures of $131,463,446; $1 


, ve 


© Thiokol—Net 


i? ; 


Corp.—S 


href }, ‘ 


@ United Aircraft 


»> SIO 040.7 
Co npan' 
yyment &p 


r +} 


New Stentor Engine for Blue Steel Bomb 


Avro Blue Steel stand-off bomb (AW June 6, p. 109) will be powered by this Bristol 
Siddeley Stentor A.S.S.T-1-1 rocket motor which burns kerosene with hydrogen peroxide 
in two high pressure combustion chambers. Engine is a development of the Gamma motor. 





; 


— 


. 














Symbol of quality 
in aircraft 
modification eee 


CARRETT CORPORATION 





AIRESEARCH 
JETSTAR CUSTOM 


ORS 
eeaae 


America’s first pure jet corporate transport, the four- 
engined Lockheed JetStar, is an extremely high 
speed, pressurized aircraft. This advanced tool of 
modern management requires the utmost skill in the 
construction of furnishings and equipment and their 
attachment and fitting to the airframe. AiResearch 
Aviation Service provides this critically important 
skill through actual experience, having designed and 
installed more executive interiors for pressurized 
aircraft than any other company 

The JetStar is designed to accommodate a wide 
variety of highly efficient and comfortable interiors. 
Custom designed, fabricated and installed by 
AiResearch interior stylists and engineering 


INTERIORS 





specialists for the individual JetStar purchaser, all 
furniture, galleys, lavatories and other appointments 
are of fully-stressed, lightweight construction. 

A full-scale mock-up of the cabin is used for 
prefitting the custom-built furnishings to insure pre- 
cision work and reduce modification time. This modi- 
fication includes exterior painting of the aircraft 
and ducting of the AiResearch pressurization system, 
standard equipment on all Lockheed JetStars. 

The most complete modification center of its kind, 
AiResearch Aviation Service employs more than 600 
highly trained and experienced engineers, techni- 
cians and craftsmen using the most modern manufac- 
turing and testing equipment in the industry. 


Write, wire or telephone today for complete information 


regarding your custom interior for the Lockheed JetStar. 


CORPORATION 


AiResearch Aviation Service Division 


International Airport, Los Angeles, Calif. + Telephone: ORegon 68-6161 





Aerospace Officers List Salaries, Stocks 


Washington—F ollowing is a list of 2nd director of RCA Communicatior B3,- rector of RCA and director RCA Com- 
4 . > ‘ 333 salary and fee 10,426 shares of munications, $68,458 salary and fee and 
acrospace officers and directors salaries mon stock; H. C. Hagerty chairma: 1,652 shares of common stock: P. M. 
and stock holdings for 1959, as re- finance, eee ~~ stock Ny i Mazur, chairman of the salaries committee 
. Bas ; mittees and director RCA and NB ind director RCA and NBC, $2,650 salary 
ported to the Securities and Exchange 850 salary and fee, and 102 s! ind fee and 714 shares of common aoe 
Commission common stock; J. H. Hammend, Jr E. F. MeGrady, consultant to RCA and 
rector RCA (Hammond Kesearch Corp lirector RCA, NBC and RCA Communi- 
Plasecki Aircraft Corp.—No officers or received $60,000 for service render ations, $14,911 salary and fee, no stock 
directors received more than $30,000 for the ing 1959), $800 salary and fee, | listed. ‘ 
year 1969 of preferred stock; Mrs. D. Herton A. Meyer, chairman of the contributions 
F. N. Pleasecki, president and director, sultant to RCA and subsidiari« ommittee and director RCA and NBC, 
196.322 shares of common stock; D. N. rector RCA and NBC, $6,350 i $1,200 salary and fee and 10,200 shares of 
Meyers, vice president and director. 43,207 fee and 408 shares of common mmon stock; C. M. Oderizzi, group ex- 
shares of common stock R. Deetjen, di- H. C. Ingles, consultant to Ri ecutive vice president RCA, chairman of 
rector, 1,404 shares of common stock; G. J. munications and director RCA, >} the board of RCA Institutes and director 
Higgins, 450 shares of common stock; E. RCA Communications, $13,250 RCA, RCA communications and RCA Vic- 
Deland, director, 34,888 shares of common fee and 102 shares of common st : tor Distributing, $122,917 salary and fee 
stock: J. 2. Davis, director, 575 shares of Jolliffe, vice president and ts and «10,892 shares of common stock; D. 
common stock 
Piper Aircraft Corp.—W. T. Piper, chair 
man of the board, president and director 
$41,362.12 salary and 133,144 shares of 


ommon stock* WwW. T. Piper, dr., execu : Ros ; 
mayen: ° puter 
tive vice president and director salary ‘ on = wp 


not listed and 21,678 shares of common 
Le 


stock T. F. Piper, vice president-opera a ~ 
tions and director, salary not listed, and ' : C j ] 
21.534 shares of common stock * and +t > 


H. Piper, vice president-research and «dé 
pment and director, salary not listed 


and 23,338 shares of common stock * and + ' 
“ c Jamouneau, secretary chief engi- a 
neer and director, 315 shares of common — © N 8 LIN D 
stock: C. W. Peol, treasurer and director 4 ‘ ~s . 
shares f mmon stock Ry = «helen thy ‘ ‘ 
Following directors were not paid a ‘ , - , 
wal 4 Greene, 5760 shares rf 
t KR. K. Griffin, 586 shares 
N. Henting, 1.102 
share 0 mmeor tock? 
°W. T. Pipe Ino holds 147,000 shares 
f common sto trustee under a voting 
trust igreement which ncludes 
shares beneficially ywwned by 
H. Piper, 7 Piper and W. T 
(‘ h son's holding in the trust 
in the above stock listings), 14,070 
ally whned by 
ind 16,710 
illy by r 
In addi 


Vie peas ste with HIGH SPEED 


and minor 


oe ZZ,  Chobert- 


‘hares of common stock : B. 8. Senee - AUTOMATIC RIVETING 


lent so . 
levelopment “and. ai ; The fastest blind riveting method known...gives uniformly excellent fastening 

levelopment nad at : 
and 2,928 res every time One man, even unskilled, easily completes rivet installation from 
one side of the work in either open or blind riveting applications in less than 


2 seconds. Up t rivets an hour. can be set on production line work 





r 


Clarkson, 146 share 


Coburn, 300 shares of The Automatic Chobert High Speed Riveting Gun holds a mandrel of up to 65 
d 


H. Moore, 605 share 


L. Platt, 292 shares o rivets, each automatically held ready for installation as fast as the operator 

N By ee ays wee can position the portable gun. Hand placing and bucking of rivets is eliminated 
<n ©. Gagtes, 613 shar no finishing is required. Chobert simplifies blind or open fastening on vertical, 
mmon stock horizontal or overhead surfaces, even areas normally considered inaccessible. 


Radio Corporation of America—J L | : : 
Burns, president Radio Corp. of America Each rivet expands evenly, assuring uniformity of strength and vibration resist- 
~my eS ee . 7 A, N ational or ny ance, without distortion or marring sheet metal. Chobert aluminum or mild 
ang “ ommunications o fe 
) salary and fee and 20,992 shares of steel rivets are available in diameters from %,” to 4’ 
mon stock; J. T. Cahill, directo RCA o 
STE cab’ ath, Ghamaneiaiadionen  Gheam ot The Chobert System is successfully used by leading manufacturers of appli- 
Cahill, Gordon, Reindell & Oh! received ances, industrial equipment, electronic components, aircraft, missiles and 


25.000 for legal services rendered 4 : 7 ’ 
ove f-- oe pda ey pp ere other sheet metal fastening operations 


common stock and $3,500 in 34% con- , 
vertible subordinated debentures WRITE TODAY FOR BULLETIN R-660 

E. W. Engastrom, senior executive vice 
president RCA, director RCA, NBC and 
RCA Communications, $132,917 salary and 
fee 3.385 «shares of common stock and 
$4,300 in convertible subordinated deben- 
tures: F. M. Folsum, chairman of the ex- 

itive committee of the board of directors 








AVIATION WEEK, August 15, 1960 








Systems competence in 
design, implementation, 
structural construction, 
installation, operation, 
training, and 
maintenance of: 


1. Space surveillance 
systems 


= 


z 


2. Transportable elec- 
tronics systems 





Instrumentation, con- 
trol, and switching 
systems 


4. Telecommunications 
systems 


Integrated land, sea, 
and air communica- 
tions systems 


6. Data systems 


Sa 


CABLE @ ALPHA DALLAS 


hairman or the board RCA and 
director LBC 


Sarnoff, 
RCA 
$200,000 salary and fee and 25,100 shares 
of common stock RK. W. Sarnoff, chair- 
man NBC and director RCA, $150,000 
salary and fee and 10,280 shares of om 
n tock W. B. Smith, chairman of the 
tirement benefits committee and director 
cA and 


communications and 


15,750 salary 
‘ ommor 

r RCA 
common 

Raytheon Co.— r Adams, 

und director, $131,400, salary and 2,135 

f ommon stock BR. Krafve, 

director, $50 


Strauss, direct 
500 shares of 


president 


shares 
executive ce president and 
salary ind 1,000 shares ommon 

P. L. Speneer, senior vi 

ind = director $77,900 salary ind a8 
stock D »D Coftin, 

$58,667 salary no 


president 


ommon 
president 


shares 
group vice 
stock listed 
Following dire ol 
ary RK. ¢ Damon 
mon stock ELdmends., 


paid i 
rf ym 
»-trustes fa 
ist wi 1080 shares f pre- 
ferred toc} ad r4.llo inits f ntertt 
ertificates W. Gammell, ir 1928 shares 
f common stock 
4d Githert, 500 
G. L. Langreth, 48 shares 
stock s. PF. Levell, ¢ 
KR. W. Steddard, 220 shares 
common stock 
Phileo Ceorp-—H. F. 
dent $45,000 
H. BE. Bowes, vice president 
stock not listed; MH. W. Butler, vice pres 
dent and lirecto $30,000 salary and 
ommon stock; d. HM. Gillies, 
ce president and director, $45,000 salary 
and 6.202 common stock i F 
Hardy, vik president and director $45,- 
000 salary and 6,322 share f mmon 
stock; . F. Herr, vice president and di- 
ect $30,000 salary and 4,953 
ommon ock; 4. M. Skinner, president 
ind lirecto $75,000 salary and = =616,360 
stock w“ K. Wilson 


finance treas ined 


Mmmon 


shares 
com- 
shares of 


ommon stock 


Argento, Vice pres 


salary stock not listed 


$48.000 salary 


9.193 shares of 


shares 


shares 


chares f mmon 
‘ president 


ctor $45,000 ] 


salary and 15.000 shares 
4. Weeds, vi president 
director $45,000 salary und = 6.37 


ires of mmon stock 


ymmmon stock i. 


lirectors 
Bond 
Day. 10 
Harnwell, 7! 
“ t Karts, *51 } of 
, Adm A “ Radford 
hares f mmo tock 
Ryan Nerenautical Co.—T Kyan 
” dent and director $68 ulary 
111,107 shares of commo 
Jackson, é& president 
r tor $26.75 alary and 
Woodward ¢ president 
166.66 alary and 1.610 «# 
A. Stillwagen 
r ind contr 
sted: ¢ 
ind 600 « 
Hair, direct« 
mmor 
i holding mpany and wns 400 
that oncern me. ¢ Jackson 
ind = director f Emt 


president 


shares f hat oncern ar 
Jackson Investment 
f Ryan 
4 500 
In owns 9,1 
autical Co 
Kand 


ra sunsel nd director 


Sperry Corp.—N 


and 7.507 shares of omimne 
Herman, xe ce pres 
Remington Rar Divisior 


1,060 salary and 300 shar 


G. Holechuh 


an director $1 


n stock 
dent 2 
share f mmor tock 
Landsiedel resident-Ren 
Rand DD sion ind director 
ala ind 8,000 shares of common " 
Gen. D. MacArthur, (USA ret.) hairn 
of the board and director, $68,600 sala 
and .1,760 shares of common stock; 4 
ve vice president, $34,320 
listed H. F. Vickers, 
utive officer and di- 


Sanderson, execut 
salary st 
president »x ex 


rector $22b,14 alary 154,216 ar ¢ 
shares of common 
Bibby, 


common stock and 2,500 
stock in reversionary trust »D. LL. 
president-Remington 
salary not listed, no 


executive Vice 
Division and director 
stock; I. J. Harvey, Jr., director, no salary, 
2.000 shares of common stock; B. F. Pope, 
director, no salary 76 shares of common 
tock 

Thicke! Chemical Corp-——J. W 
president and director, $70,000 salary and 
ymmon to " K 
Ferguson, execu ‘ oe 
ector. $ 


Crosby 
1160 «shares 
91,500 salary and 
ommon stock 4. S. doresak 
iden and director $32,000 
6,324 shares of mmon tock 
tin, dr., vice president and dire 
salary and 25,80 
Hu. W. Ritehey. 
$45,000 salary and 6,977 share 
wok 
Following directors ! 
salary 4. BE. Hughes 
mon tock KR. Lang. 46.912 shares 
mmon stock; CC. 8S. Luthins, 2.250 shares 
f com m stock ‘ s lrector 690 
mmon sta oOo. L. Sehweng, 
n » ‘ Sesland, 5.808 
mmon stock owned in 
ships. W. M. Spencer, OSS shares of com 
mon stock Cc. B. Vese, $2,947 share of 
mmon stock; T. F. Watkewiecs, n tock 
United Aircraft Corp.—-W. FP. Gwinn pres 
dent and director $155,900.08 


133 shares of common stock u M. 


shares of common 


* president and a 


shares 


shares 


three partner 


alary and 


Herner, chairman of the board and direc- 
r, $191,360 salary and 10,180 share of 
mmmon stock & Martin, vice president 

ind = director $102,020 salary and 000 

shares of common stock “ A. Parkine, 

vice president-engineering general mana 
er-Missiles & Space Division and director, 

; ; salary and 0 shares rf om 
ck; W. KR. KReobbins, vice president 
er and = direct 0,920 alery 

00 shares 

wing directors 
H. S. Beers, 200 

4 DeWitt, )29 
0. Enders, 589 shares 
. M. Fraser, 500 hares 
s Hebbs, 100 ahare 
G. S. Meere, 100 ah 
4. PY. Ripley, 4,200 

NM. Gi. Steddard 


wk 


‘ ry. : 
Stock Transactions 
The Securities and Exchange Com 
of Security Transac 
tions and Resultant Holdings for th 
period May I1 to June 10, 1960, re 
ported the following 


nine executives of Collins 


mission § Summary 


transactions bi 
Radi Co 
disposition of 2,900 common share 

Lester | 


officer and dire 
2,989 


Bessemer 

7 " 
, leaving a holding of indirect 
DOSI 
tion of 3,120 common shares by Max 
W. Burrell, officer and director, leaving 


holding in trust remains 352); di 


i holding of 3,176; disposition as trustce 
Arthur A 


beneficial 


shares by 
Collins, officer, director and 

wher, leaving a holding of 82,423 (di 
rect holdings remain 131,288 and other 
276,991 dis 


ommon shares by 


* 200 common 


indirect holdings remain 
position of 2,042 
Robert |. Cox, officer and director, and 
ICG UIs of 2.000 
through exercise of 
holding of 2,000; disposition of 200 
hares by Hl. V. Gaskill, offi 


ind acquisition of 435 


tion common shares 


option, lea 


ng a 
mmon 
common 
share through exercse of option lea 
ing a holding of 1,368; disposition of 
500 common lrederick 1 
Robinson, director, leaving a 


shares by 


it Iding 
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Alpha provides positive systems project execution 


Alpha’s Project Executive deals directly with the customer and has complete authority, responsibility, and accountability for the timely 
execution of the project. This unique organization structure provides complete rdmation of systems management and engineering 
ent with quick, direct access to the facts on project 


within the assigned project division. It provides your executive and Alpha mana 
Le CORPORATION 
A SUBSIDIARY OF COLLINS RADIO COMPANY 


status and performance. 
SYSTEMS DESIGNERS, ENGINEERS, CONSTRUCTORS, WORLD-WIDE © RICHARDSON, TEXAS © TELEPHONE DALLAS ADams 5-2331 
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HEADS MEAN IDEAS AT CHANCE VOUGHT 


of 500; disposition of 260 common 
shares by L. M. Schoon, officer, leaving 

holding of 260; acquisition of 100 
common shares through exercise of op- 
tion by Sveinn J. Storm, officer, and 
disposition of 100 common shares, leav- 
ing a holding of 1,442; acquisition of 
520 common shares through exercise of 
option by John B. Tuthill, officer, and 
disposition of 500 common. shares, 
leaving a holding of 540; acquisition of 
$25,000 of 43% convertible debentures 
by Frederick F. Robinson, director, 
making a holding of $25,000. 

Other transactions for the period May 
11 to June 10 include 





American Bosch Arma. Disposition of 650 
common shares, his total holding, by Ray- 
mond C. Farrell, officer; disposition of 1,240 
common shares, his total holding, by Sidney 
E. Miller, offic disposition of 400 com 
mon shares by H srold R. Sennstrom, officer, 
leaving a holding of 5 

Ampex Corp Acquisition of 

on shares through exercise of option by 
Robert Sackmar fficer, making a holding 
of 6.660 

Relock Inetrument Corp. Disposition of 
500 common shares by Harry D. Belock 
officer and director, leaving a holding of 

> 946: acquisition of 4.5602 common shares 
through exercise of rights by Stanley R 

rant, director, making a direct holding of 

3 and an indirect holding in trust of 

150; disposition of 400 common shares by 
Donld C. Walton, officer and director, leav- 
ing a holding of 19.171 (indirect holding 
remaina 1,743) 

Capital Airtines, Inc. Disposition of 200 
common shares, his total holding, by WHII- 
liarn V. Couchman, director: disposition of 
1,000 common shares by Hayes Dever, offi- 
cer, leaving a holding of 900 

Cesena Alireraft Co. Disposition of 8.000 
common shares by Delbert L. Roskam, offi- 
cer and director, leaving a holding of 19,117 


Continental Air Lines. Disposition of | PUT A LAB IN ORBIT. Three scientists and 673 pounds of test equip- 


1,500 common shares by Lawrence C. Ames 
director, leaving a holding of 10,500: dis- ment would be carried by the space station shown 
position of 3,800 common shares by Louis above. Its “sails” would mount solar cells for elec- 
=. SSucter, Gwecter, weaving & helsing of trical power. A 300-mile orbit would provide true 
27.595 ; acquisition of $10,000 of convertible met . * 4s 
pik tines ter taken tf hea aineeen, space environment, yet avoid radiation hazards. 
making a holding of $10,000; acquisition of Scientists would board a separate re-entry vehicle 
$16,000 of convertible debentures by Louis for a point return to earth. “Satellab” is a concept 
a ee ee, ee ee of Chance Vought’s Astronautics Division... and 
Curtiss-Wright Corp. Acquisition of 200 an example of the progress this organization is 
common shares by Roger W. Mullin, Jr., making in man-machine integration for space. 
officer, making a holding of 1,000 
Electronics Speciality. Disposition of 1,500 . 
capital shares by C. Ray Harmon, director, | MUL Tl-POLARIZED ANTENNA. A new antenna system, recently devel- 
leaving a holding of 6,500 by y i i i 
oe Rhy halt 7 A apes by Youth Electronics, provides linear, dual 
ssaiiien of 040 ettnae cheated ty . eanene inear, right or left circular polarization. No need 
Newbold, Jr., director, leaving a holding of to change elements to have the polarization mode 
168 oy be ea . best suited to a missile or space vehicle. The Pacific 
senera yramics Corp. sposition o | Bia . - ’ . ‘ . . . 
407 common shares by Frederic de Hoff- | Missile Range’s first tracking vessel is being equipped 
stim Giteet, tenving 6 talieee of 2603: | with the multi-polarized antenna — one of more than 
disposition of 7,530 common shares, his total 165 different antenna systems conceived by Chance 
holding, by Andrew I. McKee, officer: ac- | Vought’s Electronics Division 
quisition of 500 common shares by Frank ‘ 
Pace, Jr., director, making a holding of 
tlle ap — rel Amy He wegen et | THERMOME TER FOR PLASMA. Tremendous heat that accompanies 
of 500; disposition of 1,800 common shares the break-up of hydrogen molecules is being accu- 
by Vernon M. Welsh, officer, leaving a hold- rately measured at Chance Vought Research Center. 
ing of 5,200 scientists are usi pect scanni 
General Electric Co. Disposition of 2,600 Sc © - —S mie rograph and . — 
gumiias ahanan. oe Oe &: Ve ieee. tae device to determine temperature in any part of the 
ing a holding of 10,719 : disposition of 2,400 flame inside the Center’s plasmatron. Experiments 
common shares by Ralph J. Cordiner, direc in measuring intense heat are part of the Center’s 
tor, leaving a holding of 12,090; disposition . con i rces 
of 1,200 common shares by Robert L. Gib- broad studies into carey oom 
son, officer, leaving a holding of 6,319; dis- ennai 
Aiea a 


position of 200 common shares by George 

F. Metcalf, officer, leaving a holding of CHANCE 

2,987 (Indirect holdings remain 242); dis- | Ai od aA Gar oD 
position of 1,000 common shares by Charles 
K. Rieger, officer, leaving a holding of VOUGHT A 4 WS) Gy 
4,325; disposition of 1,570 common shares % 4 


by Willard H. Sahloff, officer, leaving a 
holding of 5,109. AERONAUTICS ASTRONAUTICS ELECTRONICS RANGE SYSTEMS RESEARCH 


- 


5.250 com- 
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60 or 400 CYCLE 
115 VOLT 
SYNCHRO INDICATORS 











3 or 5 INCH DIALS 


W_AVAILABLE a Military type 23TR6A Synchro 
Receiver conveniently packaged for immediate instal- 
lation in ground support equipment consoles or ship- 
board installations. Your choice of dial presentations 
which will accurately display the angular or position 
information received from a remote synchro trans- 
mitter. The indicator is ready for front or rear panel 
mounting. The connector provided on the indicator 
mates with an AN3106-14S-2S plug. Power require- 
ments are 5 watts at 115 volts. The indicator is pres- 
sure sealed by “O” rings for protection against sand, 
dust, and moisture. The synchro contained in this 
indicator meets detail requirements of MIL-S-20708. 
The general specifications of the indicator are as follows: 


@ weight—2%{ Ibs. 
@ temperature range —55° C. to +85° C. 
@ accuracy— 4 of 1% of full scale (360°) 








West Coast Sales ond Service Office—117 East Providencia Avenve, Burbank, California 
Canadian Soles Office—Aviation Electric Limited, 200 Laurentien Bivd., Montreal, Quebec 
Export Soles and Service—Bendix international, 205 East 42nd St., New York 17, New York 


Montrose Division fiw. 


SOUTH MONTROSE, PA. 








Hercules Powder Co. Disposition of 2,000 
common shares by J. J. B. Fulenwider, of- 
ficer and director, leaving a holding of 
4,525; disposition of 100 common shares by 
John E. Goodman, officer, leaving a holding 
of 333; acquisition of 100 common shares 
through exercise of option by Edward C 
Hastings, officer, making a holding of 675; 
disposition of 1,000 common shares, his 
total holding, by G. F. Hogg, director 

Lockheed Aircraft Corp. Acquisition of 
100 capital shares by Harry L. Dunn, direc- 
tor, making a holding of 610; disposition of 
646 capital shares, his total holding, by 
J. R. Janssen, officer; acquisition of 400 
capital shares by Vernon A. Johnson, offi- 
cer, making a holding of 408; disposition of 
1,796 capital shares by Burt C. Monesmith, 
officer, leaving a holding of 25; acquisition 
of 1,000 capital shares by Leonard E. Root, 

ing a holding of 3,374; disposi- 
capital shares by Donald M. 
Wilder, officer, leaving a holding of 128 

Loral Electronic Corp Disposition of 
5,500 common shares by William Lorenz, 
officer, leaving a holding of 107,000 

The Martin Co. Disposition of 400 com- 
mon shares by Howard W. Merrill, officer, 
lea nga? iding of 547. 

McDonnell Alreraft Corp. Disposition of 
3.700 common shares by C. Warren Drake, 

and «director, leaving a holding of 
0 (indirect holding remains 1,892) 
Microwave Associates, Dianposition of 2.000 
ymmon shares | Joseph C. Bothwell, Jr., 
leaving a holding of 6.020; disposi- 
> a0 co on shares by Veseart 
rector, leaving a } 
oaition of 400 enrr 
Gould, officer, lea‘ 
lisposition of 200 cor 
holding, by Jullan Z 
tien of 
ares \ } } he off 

ding of 2 a wit 

ym share by Richard M 
faving ry } | rhe of 7 880 

National Airlines, Ine Acqu 

mmon shares b Anne L. Stanley 
making a holding of 1 

North American Aviation. [leposit 
70 capital shares by Joseph G Reerer 
officer eaving a holding of 100; dispositi 
of 100 apital } es by 8 KK Hoffman 

r ? " 4 7 ! ng of 400 acauls et n 
| shares by W. H. Yahn 

king a holding f 100 

Northrop Corp Acquisition 
mon hares through exer< 
Charité C. Cilley 

" wUlsition 
~¢ of 
ake ficer, making he 
Pan American World Airways Acqul 
I apital shares by Alfred 
tor, making a holding 
of 1,000 capital share 
ctor, making a } 
of $2,600 of 47° 
ert e « j his total holding 
Robert B ray, Jr., officer 
Kaytheon Co juisition of 1 
shares | Stua Cowan, off 
wcquisition 
n exchange for 
Dean 8S. Edmonds 
naking a } ling of 8 500 
Seaboard & Western Airlines, Inc 
tion of 00 common share by 
id A. Norden, officer and director 
ng a holding of 28,513 

Sundstrand Corp. Disposition of 200 c« 

yn shares by Bruce F. Olson, officer, leav- 
ing a holding of 14,011 (indirect holding 
remains 6,977); disposition of 300 con n 
shares by I H. Schuette, officer. leavin a 
holding of 5,343; disposition of 1.000 com- 
mon shares by Arthur H. Swenson, officer, 
leaving a holding of 5,504 

Texas Instruments, Inc. Disposition of 
610 common shares by E. O. Vetter, officer, 
leaving a holding of 6,777 

Thiokol Chemical Corp. Disposition of 
10,060 common shares by Robert Lang, 
director, leaving a holding of 315,912; dis- 
position of 1,200 common shares by 8S. M 
Martin, Jr., officer and director, leaving a 
holding of 22,901; acquisition of 100 com- 
mon shares by Carlton 8. Proctor, director, 
making a holding of 2,790; disposition of 
600 common shares by Charles B. Vose, 
director, leaving a holding of 42,347. 
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Bulova escapement used as an integrating accelerometer 


Bulova’s unusually creative teams of 
scientists and engineers play an ever 
increasing role in the vanguard of pre- 
cision design and development. Con- 
sider the nature of a Bulova escape- 
ment; it’s generally employed as a 
second-order integrating accelerometer 
However, the basic mechanism lends 
itself equally well to rotational motion 
ry oe anced rotors in an accelerating 
eld. 


The drawing above shows an inertial 
element, or weight, coupled to a run- 
away escapement by a rack. A safe- 
arm latch locks the system until mis- 
sile launch. Under acceleration the es- 
capement will delay the weight from 
moving through its stroke, s, accord- 
ing to the following: 


—— 
(1.) t= / ag 


Where ¢ is the time for the weight, W, 


to traverse its stroke, s, under an ac- 
celeration a, K is the mechanism con 
stant which takes into account the 
gear ratio; the moment of inertia of 
the system as reflected at the pallet 
wheel; and the number of pallet cycles 
involved during stroke s 


If the acceleration is constant, the 
change in distance of the missile dur 
ing t is 


s= 5 agt? 
/ 2S 
(2) / = 
ag 

Equating (1) and (2) 
s 3 # 3 


V —% “4 = o=m 


It is thus evident that, for a given es- 


capement with a given stroke, the dis- 
tance integrated is constant, and is 
independent of acceleration. 


Bulova developments in the field of 
time measurement are particularly 
significant because they advance the 
state-of-the-art with existing systems 
and elements... with existing compo- 
nents of proven reliability and accu- 
racy. But, continuing study of new 
concepts keeps Bulova systems years 
ahead—ready to meet the future needs 
of both the military and industry. 


BULOVA 


Research & Development Laboratories, tac. 
62-10 Weedside Avenue, Woodside 77, W. Y. 
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~ NASA Little Joe 








Consistently successful flight 

performance in Project Mercury 
confirms unsurpassed reliability 
rocket motors. 


of THIOKOL solid 


Time after time, NASA’s workhorse, Little 
Joe, has soared into space, checking out 
the workability of materials, propulsion and 
escape systems, and reaction of research 
animals to the environment of space flight 

Pollux, Recruit, Castor —solid rocket mo- 
tors from THIOKOL’s Elkton and Redstone 
Divisions—have unfailingly provided the 
thrust and power for Little Joe in its devel- 
opmental flights. 

THIOKOL’s record of propulsion reliability 
in the spatial program is long and brilliant, 
reaching back to the X-17 which flew suc- 
cessfully in 96% of to 
earlier research vehicles. 

In NASA's Little Joe series, THIOKOL 
configurations 
have developed up to 250.000 Ibs. thrust, 
today’s ICBM class. Smaller THIOKOL rock- 


been used to free escape capsule 


Atco 


its launches, and 


hooster motors in various 


ets have 
from booster. 


Plants in: 


TRENTON,N 


«a 


. 


MARSHALL, TEXAS; 


J.;: MOSS POINT, MISS.; DENVILLE, N 
BRIGHA 


e Joe has carried this research and de- 
ment capsule and research animals 
varying altitudes to obtain engineering 
medical data prior to launching man 
orbit with subsequent safe recovery. 
reliable THioKOL solid rocket motors 

n these missions are virtually off- 

shelf items and are available to other 

research groups. 


Chemical Corporation 
BRISTOL, PENNA. 


rON, MD.; HUNTSVILLE, ALA.; 
ry, UTAH. 


Chemical Corporation 


ellants, plasticizers, and other chemical products, 





Electronic 
Solutions 


to in-flight 
temperature problems 


Another 
example of how 





Detection and control of temperature and overheat 
conditions in aircraft and missiles demand highly 
specialized electronic equipment. Producing such 
equipment is the business of the Monitor and Con- 
trols Division of Fenwal Incorporated. 


In this new, integrated facility, Fenwal is currently 
developing advanced electronic systems for a broad 
range of applications such as the following: 


For the Electra, leading edge temperature control. 
For the 707, fire and overheat detection for baggage 
and storage areas. For the 880, leading edge tem- 
perature control, with a monitor back up system to 
assure that temperature does not exceed safe limits; 
windshield protection to guard against overheating 
during defrosting and bearing temperature monitor- 
ing in the air-conditioning system. 

A Fenwal System can be designed and built precisely 
to your in-flight temperature requirements. Write 
Fenwal Incorporated, 128 Pleasant Street, Ashland, 
Massachusetts. 


CONTROLS TEMPERATURE... PRECISELY 











First Polaris IRBM launch from submarine USS George Washington was successful and included installation of instrumented nose cone. 
Because of test success, Navy expects to push for more submarine construction money during the special congressional session. 


Navy Fires Polaris IRBM From Submarine 


Second and third launches (left and center) also were made from the George Washington. Navy now is starting studies on installation 
of Polaris system in destroyer and cruiser-class vessels. Precise navigation would involve use of Transit satellites and Loran. 
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Siegler’s Hufford Division, long a leader in metal forming techniques, 
announces the installation of its 120” Spin Forge Machine, entirely paid 
for from corporate funds at a cost of $1,250,000. This giant machine, 
augmented by the existing 72” Spin Forge, comprises the largest and 
P P most complete Spin Forging facility in the world. It enables aerospace 
— forms giant units scientists to design well beyond previous limitations. 
The Hufford Division Spin Forge facility is capable of producing pre- 
fo precision to/erances cision surface-of-revolution parts from 4 inches to 120 inches in diameter, 
*** to 25 feet long, and with wall thicknesses from forty thousandths of an 
4 inch to one inch — out of all metals, including space age exotic materials. 
with flo meta/ waste/ The giant Spin Forges can exert a pressure exceeding a million pounds 
per square inch — to flow metal to the desired shape quickly, with great 
accuracy, and with little or no metal lost to machining. Hufford Division 
also produces Spin Forges for the aerospace industry. 
The outstanding performance of every Siegler division derives from 
divisional coordination under the Siegler basic corporate concept 
Progressive management of diverse activities with outstanding military, 
industrial, commercial and consumer capabilities — in order to bring to 
each of these fields the strengths of the others 


eee ee THE SIEGLER CORPORATION 


Write for complete information 


610 South Harvard Boulevard, Los Angeles 5, California 


PLANT LOCATIONS: HUFFORD DIVISION. EL SEGUNDO. CALIFORNIA + HALLAMORE ELECTRONICS DIVISION. ANAHEIM. CALIFORNIA + OLYMPIC RADIO AND TELEVISION DIVISION. LONG ISLAND CITY. NEW 
YORK + MAGNETIC AMPLIFIERS DIVISION. NEW YORK CITY. NEW YORK « BOGEN PRESTO DIVISION, PARAMUS. NEW JERSEY + SIEGLER HEATER DIVISION, CENTRALIA, ILLINOIS « HOLLY GENERAL DIVISION 
PASADENA AND BURBANK CALFORNIA + VAC-U-LIFT DIVISION. SALEM. ILLINOIS + COMET MANUFACTURING DIVISION. LOS ANGELES. CALIFORNIA + COMMUNITY ANTENNA DIVISION, RENO. NEVADA 
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OPTIMUM choice of energy conversion technique for space vehicle power as a function of required power level and duration of use is 
shown in forecast for 1962 (left) and for 1966 (right). Lines of demarcation are not sharply defined. 


Air Force Space Vehicle Power Program: Part I 





USAF Expands Energy Conversion Effort 


By Philip J. Klass 


Washington—Air Force is expanding 
its efforts in energy conversion tech- 
nology, already the most far-ranging 
program of basic and applied research 
ever attempted in this ficld, to meet the 
clectric power needs of military space 
vehicles and ultimately of lunar bases 

Nearly every possible approach is be- 
ing explored to mect the variety of 
needs of space technology, which range 
in size from a few watts to tens of 
megawatts, with lifetimes ranging from 
a few hours to several years 

Projects range from studies of the 
basic mechanism of photosynthesis, 
nature’s own successful methods for 
converting solar energy, to new higher 
eficiency solar cell materials; from 
magnetodynamic plasma studies to tech- 
niques for improving the characteristics 
of batteries. 


Power Conversion 


Although space technology is provid 
ing the impetus for the Air Force effort, 
and those of the Army and Navy which 
are more limited in scope, the tech- 
nologies coming out of these basic pro- 
grams in energy conversion could have 
a significant impact on power conversion 
for industrial and consumer use. Except 
for nuclear powerplants, in which the 
heat is supplied by nuclear fission in- 
stead of burning coal or oil, there has 
been little change in the basic technol- 
ogy of electric power generation in 50 
years. 

The Air Force program in basic and 
applied research on energy conversion 
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technology, excluding systems be 
veloped for use on specific spa 
cles or weapon systems, totaled 
$10 million in Fiscal 1960, rough! 
times the previous year's figure 
included about $1 
from Advanced’ Research 
Agency.) Fiscal 196] funds 
pected to be slightly more th 
million, permitting continuat 
existing programs and the laun 
new ones. These expenditur 
large as military programs go, 
million will buy considerable 
when there is relatively little 
fabrication involved 


f 


} 


Two Agencies 


The Air Force energy con 
search program is being carried 
two agencies 
© Flight Vehicle Power Branch, 
Accessories Laboratory, Wrig 
Development Division, Dayton 
sponsible for programs which ar 
ipplied research nature, with 
hardware fabrication to establis] 
bility. Majority of contracts 
industry 
¢ Energy Conversion Branch, 
physics Research Directorate, 
search Division, Bedford, Mass 
on projects which lean mor 
toward basic research. Bulk 
contracts are with universities 

rhe Ballistic Missile Division, 
ultimate user of techniques comit 


of the program, is the office of mat 


million in fu 


ment responsibility for the WADD p 


tion of the effort. 


WADD’s Flight Vehicle 


wel 


Branch has about 75 active contracts 
covering about 50 major tasks, accord- 
ing to George W. Sherman, branch 
chief. During the coming year the 
branch hopes to place about 25 new 
contracts in addition to supporting ones 
now in existence. The GRD Energy 
Conversion Branch at Bedford now has 
slightly over 20 contracts, a number ex- 
pected to increase by about 25% during 
the coming year, according to Dr. Nor- 
man Rosenberg, branch chief. 

The WADD program already en- 
compasses projects with a wide range 
of power sizes and timetables. Repre- 
sentative of the relatively low-power, 
short-term payoff projects~are several 
in solar cell technology, intended to 
boost conversion efficiencies. Near the 
other end of the power-level spectrum 
is the program for the design of a 300 
kw. nuclear reactor-powered turbine 
generator system, whose first complete 
system tests are scheduled for 1966. 
Even farther along the time axis are 
studies of plasma generators and other 
unconventional power generation tech- 
niques. 


Current Program 


Current WADD programs in photo- 
voltaic (solar) cell technology include 
the following: 

e Improved silicon cell efficiency is the 
goal of a contract with Westinghouse 
Electric. Theory indicates that maxi- 
mum conversion efficiency of silicon 
solar cells is about 23%, but until re- 
cently the maximum that could be ob- 
tained in production was only around 
10%. Program objective is a conversion 
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PACKAGED 
POWER 


for Ground Support Needs Anywhere on Earth 
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PRECISION PORTABLE POWER — air transportable to any point on the 
globe in a few short hours. Minutes after delivery, American Electronics’ 
mobile generating equipment is in operation serving outposts of the 
nation’s defense network. Compact, rugged, dependable, these motor-, 
gas engine-, or diesel-driven power packs operate under the extremes 
of severe climatic conditions. Where the maximum in dependability 
and mobility in all environments is required ...where prompt ground 
and air transportability means the difference between success and 
failure, you'll find the Packaged Power products of American Electronics’ 
Ground Support Division doing the exacting job. 


Write for brochure detailing full particulars 


ENGINEERING A AMERICAN ELECTRONICS, INC. 
OPPORTUNITIES 
ARE AVAILABLE & eo SUPPORT oe 


2112 NORTH CHICO AVENUE EL MONTE 





TELEPHONE CUMBERLAND 33-7151 


PRODUCERS OF PORTABLE POWER + AIR CONDITIONING + MECHANICAL SUPPORT + ELECTRONIC SUPPORT + GROUND SUPPORT SYSTEMS 





eficicncy of 15%, or 50% better than 
previously available. Progress to dat« 
indicates the objective will be met. 
@ Gallium arsenide cell should, in 
theory, provide higher conversion efh 
ciency than silicon and be able to oper 
ate at higher temperature. Radio Corpo 
m of America holds a contract t 
estigate gallium arsenide solar ccll 
program objective of fabricating 
th a conversion efficiency of 
1 figure which presumably could 
ed with subsequent effort. Pro 
ults to date are encouraging, 
ling to WADD representatives 
investigation of solar cells 
idmium sulfide, and study of 
physics of the material, is also be 
ng carricd out under WADD contract 
by Harshaw Chemical Co. 
© New cell materials, with more near) 
i] photovoltaic characteristics than 
on or gallium arsenide, particularly 
mpound and ternary materials, will 
investigated by Electro-Optical Sys 
Inc., Pasadena, Calif., under a re 
cently awarded contract 
® Novel cell structures and configura 
tions, other than the widely used small 
shingles,” which would 
permit usc of a wider portion of the 
energy in the solar radiation spectrum 
ind therefore greater electrical output 
ire being investigated by General Elec 


} 
tanguiar 


¢ Photovoltaic cell parameter study, to 
b irricd out by Shockley Transist 
Corp., Palo Alto, Calif., will seck a m 
understanding of the phy 
1 in solar cell operation ind 
tion, including such factors a 
nfiguration, desired material cl 
terist ind heating effects 
® Photoclectric emission, in which 
ition photons striking a 
irface release clectr 
node, has been a relativel 
Theory indi 
tric ermssion should h 
ion cficiency comparabk 
photovoltaic (solar) cells, ane 
hould be easier, less expen 
ite \ir Force therefore ha 
mtract to Radio Corporati 
\merica for basic study of photoclec 
] mission for encrgy conversion 
© Solar energy concentrator, which will 
ect solar radiation over a wide ar 
nd focus it into a small area to redu 
the number of cells required, is th 
»bject of a contract with Electro-Opti 
The experimental feasi 
model which the company wil 
te will provide a concentration 
r of about 8:1, use reflecting 
cs which are coated so as to refi 
rimarily that portion of the spectrum 
to which the solar cell is sensitive and 
not the infrared portions which ser 
only to the heat the cell without pro 
ducing significant output. Concentra 
tor is expected to be considerably lighter 


} log 
hnology 


tems, Inc 
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Fundamentally, the energy 
vehicle must come from cither 
The sun provides the most 
radiation. This can be conve 
electricity by a variety of m 
into clectricitv. Solar radiatio 
where in the solar system exc« 
advantage is the relatively | 
square foot in the vicinity of 
efiiciency of present energy cor 
solar power which can be obtai: 

There are two basic tvpe of 
vehicle: chemical and nuclear 
combustible fuels, or non-comb 
as in the fuel cell. Chemical enc 
but their bulk generally limits th 
Nuclear energy sources are fundame 


from damage. 

There are a variety of technique 
into electricity. These include 
@ Photovoltaic cells, or solar 


bombarded by photons from solar 


its surface to release electrons whi 
as clectrons emitted by a vacuum 
that emission is produced by phot 
@ Thermoelectric, in which vo 
materials by the application of h 
K-ffect (discovered in 1821), ha 
perature by signal voltage it pro 
@ Thermionic, in which heat 
electrons which are collected at 
manner to a vacuum tube cx 
or nuclear energy instead of | 

@ Dynamic heat engine, in 
reactor, transferred to suitabk 
ing engine that is coupled to ek 
system and rotating machiner 
conversion devices, but there 

@ Fuel cells, in which gases 0 
through process of electrolysis. S 
to serve as storage devices whi 
primary source, for exampk 

when vehicle is exposed to 
chemicals can be run through 

@ Batteries, long used for 
important capability of providing 
handle peak load conditions. Batt 
and have comparatively short lifetin 
@ Plasma generator, which uses 
electricity, has advantage of 1 

carly stages and considerable tim 


to operational stage. 





, % 
Space Power Fundamentals 
hich is used to provide electric power for a space 
external source or be carried aboard the vehicle. 
is source of external power in the form of solar 
ito heat, which in turn can be converted into 
its photon energy can be converted directly 
the advantage of being “free,” available every- 
the shadow of a planet or the moon. Its dis- 
tensity of power available (about 130 watts per 
earth) which, coupled with the relatively low 
ters, sets a practical upper limit on the amount of 
| by a space vehicle. 
sources which can be carried aboard a space 
hemical energy can take the form of batteries, 
tible fuels which produce electricity by electrolysis, 
sources usually are easily controlled and packaged, 
) to short-term use because of payload limitations. 
ntally long-lived, but require moderately elaborate 
control systems and heavy shielding to protect other equipments in the payload 


that can be used to convert the source of energy 


1s they are commonly called, employ a semicon- 

ductor material such as silicon which releases electrons within the material when 

radiation. 

@ Photoelectric emission, in which solar radiation photons striking a material cause 

h are collected by a nearby metal surface, much 

tube cathode are collected by the plate, except 
s instead of heat. 

tage is developed across junction of two dissimilar 
t to one of the materials. Principle, called Seebeck 
mg been used in thermocouples to measure tem- 


lied to a specially coated surface causes it to emit 
irby anode. Device operates in somewhat similar 
that cathode is heated directly by solar, chemical 


it from solar energy, fuel combustion or nuclear 
: medium, drives rotating turbine ot reciprocat- 
generator. This approach requires more complex 
h makes it potentially less reliable than static 
ipper limit to its power capability. 
er chemicals are combined to produce clectricity 
types of fuel cells are reversible, enabling them 
ed with other power sources. If solar energy is 
be used to decompose product of electrolysis 
When vehicle is shaded, the decomposed 
cell in reverse direction to produce electricity. 
chemical energy to electricity, also have 
torage facilities for solar-shaded conditions or to 
ries are relatively heavy for their power output 


raction of hot gases and electric fields to produce 
ving parts. However, technology is only in the 
nd effort will be required to advance techniques 








; 


nd ; \ hy n pl 
ccording WADD's 

man 

e Cell array configuration 
itilization of lar energ' 
fiuy 

f Amer 

e 100 
; ) 


i” i ! nd 


watt/500 watt power system, 


tinuously and 500 watts for 20 min. 
intervals, is the object of a design study 
by Hoffman Electronics Corp. Com- 
pany is fabricating a one-quarter scale 
breadboard model of the system. 
Program, sponsored by Geophysics 
Research Directorate with Technical 
Operations, Inc., is imvestigating new 
techniques for improving solar cell 
efficiency. One which shows promise is 
a thin film coating on cell surface 
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which would convert ultraviolet solar 
radiation, to which the cell is not 
normally responsive, into visible light 
which will produce electrical output 
Also under investigation are means of 
sensitizing a cell to solar radiation of 
longer wavelengths which now produce 
only undesired heating 

Both thermionic and thermoelectric 
converters are heat engines whose eff- 
ciency is a function of the difference 
in temperature between their “cold” 
and “hot” clements, i.e. the greater the 
temperature differential, the greater the 
conversion efficiency 

In space, the only means of obtaining 
ong-term cooling is to radiate heat into 
space. The effectiveness of the radiator 
is proportional to the fourth-power of 


its temperature. Thus the higher the 


emperature at which the cold-element 
of the converter and radiator operate, 


the less radiator surface is required for 
cooling—an important item for payload- 


limited space vehicles. For spa vehi 


cles, the highest possible operating tem- 


perature is therefore a major objective 


Lower Temperatures 


Because present and anticipated fu 
ture thermoclectric materials operate at 
lower temperatures, below ‘approxi 
mately 1,000C, while thermionic con 


rters inherently operate best at tem 


WHERE ARE YOU IF IT DOESN'T eratures above 1,000C, the thermioni 


irs more attractive for 


LIGHT IN SALT A/R? pala Png! 
| ve ise than does the therm 
For submarine 
ca watct 
Pressure switches that only turn on warning ing medium 
lights in uncentaminated air find it tough 
going in such a simple thing as salt air 
atmospheres. 
The way you beat this problem is to check 
the pressure switch under every known operat- 
ing requirement . . . not just in a vacuum, or 
0% humidity or just at sea level, for instance. 
Take Model 6621 shown at right that can 
do so many jobs . . . operate warning lights, 
measure fuel and oil pressures, actuate air- 
conditioning for electronic gear. This model, /nches of Water 
in ranges from 5 to 1000 psig, operates be- 49 Hyndreds 
tween —65 to 275°F, withstands shock up to 
100 g’s and vibration to 2000 cps. It is only : 
145” diameter by 2%” and weighs but Motel S08) seen aeave Se anes " we converter mode 
two ounces. available from Consolidated Con- pe ) ) V Cin per itures, where 
. rr trois for missile, aircraft and nu- ’ 
Copy us. Test it yourself for six weeks under _ ciear applications. Working pres- rate 
all the requirements of your job rt Ny eg Fa. oN Current WADD programs in th 
Or save six weeks by checking our own test [res from 68°F to 1000°F. cicc 
data on a full line of pressure switches for the _ -« high vibration ¢ Thermoelectric generator, capable of 
type that meets your needs best. Call Mr. * “ifferential pressures roducing 5 watts output, is being de- 
Charles Colt at Consolidated Controls, Bethel, . a applications vel ped by Gener il Electric, with earh 
Conn. Phone Pioneer 3-6721, DDD Code 203. high temperature to WADD for e iluation test 
v also is under contract to pro- 


CONSOLIDATED CONTROLS CORPORATION 052.80 3.098 


watts 


of Atmospheres , rm ] naterial 


lectt ion include 


— ~} BETHEL, CONNECTICUT © Solar thermoelectric generator, in 100- 
7 AMember | INGLEWOOD, CALIFORNIA watt output size, complete with solar 
of The Condec Group collector and radiator, will be designed 
ind fabricated by Hamilton Standard 
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Division of United Aircraft Corp. In- 
itial testing is scheduled to begin this 
fall. Company also will design a 1,500 
watt version suitable for satellite usc 
The 100-watt system will employ hun- 
dreds of small aluminum reflectors, as- 
sembled in groups of 28 on lightweight 
aluminum tubing, to collect and focus 
solar radiation on the hot end of the 
thermoclectric generator 
¢ Parallel operation problems when 
using two thermoelectric gencrators to 
jointly supply clectric power will be 
investigated by Westinghouse Electric, 
using two 100-watt models. Company 
carries on an active thermoclectric 
power program under Navy sponsorship 
Geophysics Research Directorate 
has several programs under contract in 
the field of thermoelectricity 
¢ Thermo-magnetic-clectric effects—th 
effect of magnetic fields on thermocle¢ 
tric characteristics of semiconductor 
compounds—is under study by Labora 
toire Centrale of France. Laboraton 


is investigating such semiconductor ma 


terials as magnesium stannide, telluride 
ind plumbide. Work to date indicates 
that magnetic ficld sometimes cnhances 
thermoelectric cffect, sometimes rm 
duces it, but the basic physics of the 
effect is not well understood New 
York University also is working in this 
field under GRD contract 
© New materials investigation is under 
wav at New York University. Work in 
cludes investigation of large photovol 
taic voltages reported for crystals and 
evaporated layers of compounds made 
from zinc and Group VI clements. Uni 
versity also is investigating thermoelec 
tric properties of organic crystals, alloys 
ind semiconductors 

The simplest type of thermionic con- 
verter, called the close-spaced diode be 
cause its two electrodes are separated 
by only a fraction of a thousandth of an 
inch, operates somewhat like a two-ele- 
ment vacuum tube rectifier Important 
difference is that electron emission re- 
sults from direct application of heat, 
and the anode must be maintained at a 
cooler temperature, whereas in a diode- 
rectifier, cathode is heated by clectricity 
Ihe close-spaced diode has _relativeh 
low cfhciency (6%-10%), but its opera 
tion is fairly well understood and work 
ing devices can be fabricated with pres- 
ent knowledge 

More efficient, but less advanced in 
state of understanding, are the vapor- 
filled diodes and even newer cross-field 
converters These more sophisticated 
designs are intended to overcome low 
cfhciency of the close-spaced converter 
which results from space charge 
build-up that limits the flow of clec- 
trons to anode and heating of anodc 
by cathode radiation. 

Vapor-filled diode contains material 
such as cesium which vaporizes and re- 
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leases clectrons when bombard 
electrons cmitted from the cath 
The crossed-field converter 
clectromagnetic fields to minimiz 
charge build-up. Because the field 
be used to accelerate electrons, th 
clectrodes 
distance, minimizing radiation h 
from cathode to anode 

Projects in thermioni 
now under wav at WADD 
gramed, include the following 
® Closed-space diode, capabl 
ping 500 watts output, is being 
ped by General Electri ( 
riginally was awarded by Advan 
é —_— Agenc ub 
transferred to Air Force for mor 
® High vom ra gas-filled diod 


can be separated by 


ypcrate if tempera 

» 2,500C, which ar 
ir reactor. and to del 

| 


igned to 


utput, will be develop 

\tomics Division of G 
Program by t 

nunum conversion cfh 


le cnsit 


urrent d rT 
vatts pet quart 
perating lifetime of one 
@ Soles powered diodes, on 
spaced type and one gas-filled t 
capable of delivering 250 watt 
fabricated by Thompson Ramo V 
ridge Corp. under a contract 
for a study to determing opti 
sign for a solar thermionx 
tem with outputs in the 1-10} 
Present WADD plans call f 
gram in the relatively new 
converters during the coming 
Research programs in th 
conversion being sponsored by th 
physics Research Directorate inclu 
¢ Fundamental investigation of 
ionic conversion process, with em 


1] 
vacuum and vapor-fillec 
th 


on both 
under contract wi 
tric. During the com 
emphasis will shift to vap 
diodes, both low and high 
types, according to Dr. Norman R 
berg 
@lon sources for use in low-t 
ture converters and plasma stab 
subjects of studies and investigat 
Radio Corporation of Americ 
ready has been able to rT 
sion efhiciencies of 14 
of 1,100C, several hundre 
low those formerly  requit 
June 20, p. 71 
Fuel cells emploving hvdrog 
oxygen as fuels have been con 
which exhibit conversion efficien 
more than 60% compared with 
of about 40% for steam turbin 
generate most of the clectricit 
duced in the world. Maximum t! 
ical conversion efficiency for fu 
is about 80°‘ 
If cells can be developed 


GONDEG 


Products for 
Aircraft and 
Missiles... 


| PRR pe 
Electronic Test Equipment 


Automatic multiple 
circuit analyzers simi- 
lar to the one shown 


have been built by ‘ 4 
Consolidated Avionics ae 
for major electronics ‘ : 


and missile manufac- 
turers. They search 
more than 2,000 
points in a system and point out wiring 

errors and doubtful connections. It is one of many 
highly specialized electronic units produced by 
Avionics. Other products include data reduction 
systems and a complete line of transistorized power 
supplies. 














Radiosonde Dispenser 


. is installed in 
reconaissance air- 
craft. 40% 
lighter, mounts in 
16% less space 
than previous 
models. Pilot can 
choose or reject 
any of 8 radiosondes. Heavy spring mecha- 
nism ejects units safely through the slipstream 
of high-speed aircraft. Made by Consolidated 
Diesel’s Aircraft Equipment Division. 


Instrumentation and Controls 


Consolidated Controls pro- 
duces instrumentation and 
control devices and systems 
for liquid level, tempera- 
ture, pressure, speed and 
flow applications. Typical is 
this gas-filled thermometer 
which measures tempera- 
tures of jet engine air in- 
takes. It provides one- 
second response and needs 
no electrical connection. 


& For complete information on 
the full range of products of 
ae The Condec Group, send for our 
new facilities and product 
brochure. Or call Consolidated 
a Diesel Electric Corporation 
Phone: Stamford, Conn. 
DAvis 5-2261, DDD Code 203 


rHe CONDEC GROUP* 


* Consolidated Diesel Electric Corporation 
880 CANAL 8T. + STAMFORD, CONN. 
And its Subsidiaries: 

les Corp., Westbury, N. Y. 


Consolidated Controie Corp., Bethel, Conn. 

Hammond Vaive Corp., Hammond, ina. 

The Lima Electric Motor Co., inc., Lima, Onic 

Uitradyne, inc., Albuquerque, New Mexico 
© Consolidated Diesel Electric Corporation, 1960 
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In Germany, checking a proposed radar site for masking 
objects, preparatory to installation. 


mm, ot 
Lae 


. * a Ty fe ag 
Instructing Marine Corps personnel 


in portable microwave communica- 
tions equipment, AN/TRC-27. 





Delivering AN/CPS-9 weather 
radar parts for the Department of 
Meteorology, New Delhi, India. 


Now in their 18th year of technical assistance to 


Raytheon field engineers, in over 100 


work on installation, instruction and maintenance of 





On-the-spot training in the field on part of the Hawk 
missile system, 


About to board a B-47, this Raytheon field engineer 
provides technical assistance on electronic countermeas- 
ures equipment. 


(U.S. Navy photo) 


¥ 


On Midway, Navy technicians receive instructions on adjustment 
of airborne navigational equipment. 


the Armed Services and government agencies, 


locations in the United States and overseas, 


electronic equipment. RAYTHEON COMPANY, WALTHAM, MASS. 


EXCELLENCE IN ELECTRONICS 





efficiently from fuels which can be re- 
generated by solar energy and thus re- 
used, greatly reducing the amount of 
fuel which must be carried for long 
missions, the fuel cell can be expected 
to find increasing use in space because 
of its simplicity, relatively high conver 
sion efficiency, and moderate weight 
Wright Air Development Division's 
program includes both regenerative and 
unregenerative fuel cell projects 
e Hydrox fuel cell, using hydrogen- 
oxygen gases, developed by Patterson 
Moos Division of Universal Winding 
Co., has been under test for about a 
Tests on the 12-cell model re 


idditional work, now 


veal 

vealed need for 

under way, to prevent electrode flooding 

ind provide better quality control of 

electrode sintering 

e@ Carbon electrode fuel cell, whi 

ploys carbon electrodes and p 

hvdroxide as | 

ites at near-room 
being d 


} 


in ciec 


pressure, is 
tional Carbon Co 
e Solar regenerative fuel cell, u 
trous oxide and chlori 
being developed by 
In this fuel cell, the 
converted to nitrosvl 
electricity is produced. Subsequ 
the nitrosyl chloride is convert 
to nitrous oxide 
is exposed to sunlight 
vestigating methods of increasing quan- 
tum vield and improving separation of 
the decomposed products 
e Nuclear regenerative fuel cell, using 
lithium and hydrogen, produces lithium 
hydride in the processes of generating 
electricity, which can be decomposed 
back to original fuels using heat from 
a nuclear reactor Thompson Ramo 
Wooldridge recently received a contract 
to investigate such a fuel cell 
© Organic fuel cell, which uses 
materials rather than inorganic 
icals, is under investigation bv Resin 
Research Laboratories 
© Fuel cell used as an 
medium in combination with a 
onic converter powered by solar rad 
tion is under investigation | 
Electric. When vehicle is 
gasses passing through 
ite electricity. When 
light, excess power genet 
onic converter woul 
dccompose cell's electrol 
back into fuels for 
The Geophysic 
torate s energy convers! 
primarily toward basic investigations of 
the chemistry of materials rather than 
being oriented toward specific converter 
technology, aceording to GRD’s Dr 
Rosenberg. During the coming vear, 
GRD hopes to have about $2.2 million 
in contract funds, compared with 
iround $1.3 million in Fiscal 1960, wi 


and chlorin AT) 
Company in- 


organ 


( he m- 


energy storage 


thermi 


subsequent us¢ 
Research Dir 


mn progr im ican 


+} 
! 
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~ 
FISSION FIRED COMBINATION THERMIONIC 
THERMOFLECTOIC ORECT CONVERTER 


MRL AIOE 


~asm CACO 
AL BORD (a ORR 
* 4% wreeanD 6 


Penna roes 
ee 


COMBINATION | thermionic-thermoclectric 
converter, powered by 
thermionic 
high temperature 


to operate at extremely 


while thermoelectric converter 
element and operates at lower temperature 
Device, first of its kind West 


inghouse Electric 


was built by 


which to continue 
ind launch new one 
Many of GRD’s research 
ire in the fields of photochemistr 
photocatalvsis and photobiology. Know! 
these program 


Ss 


promising programs 


pr WTAMS 


edge 
yuld find application in 
tive fuel cell 
en new technique s for converting 


tr ; 


coming out of 


torag¢ ofr 
energ, directly int 
In the 


1 number of 


tr 


1 of photo hemi 
che 1yhi¢ i] 
n exposed to solar 
ind ultraviolet por 
spectrum, undergo reactions that 
produce stabl 
the solar energy that produced th 
iction, according to Dr. Rosenberg 
General objective of GRD’s efforts in 
to improve the efficiency of 
ind extend them into 


solar spectrum which 


compounds which store 


this area is 
these 
portions of th 
contain Maximum energy. 

[here are other chemical system 
in their natural state do not 


reactions 


M hic h 


nuclear fuel, has 


element built into fucl clement 


surrounds 


absorb solar energy but which can be 
“sensitized” through the addition of a 
suitable catalyst. Programs in this area 
of photocatalysis include the study of 
italysts capable of inducing or pro 
moting this absorption of solar energy 
Becaus¢ 
mly known successful photochem 
converting 


nature's photosynthesis 1s 
1¢ mechanism for solar 
GRD also is seeking a basic in 
sight into this 

Representative of the GRD energ 
mversion studies are the following 
Southampton (Eng 
ph stocatalvsts 


encrg\ 


process 


® University of 
land) is imvestigating 


in make materials photosensitiv 
portion 


which « 
intensity cnergs 
University also i 


types of photo 


trum 


unusual 


chemical material 
@ Massachusetts Institute of Technolog, 


; 


the basic mechanisn 


iti catalytic agent 


ce NN pos 


ram materials 


College 


eSt Joseph 


which 
energ\ 
working medium 


mauct 


mphasi n the use of semi 
materials as photoc italysts 
@Qhio State University 
photosvnthesis of hydrogen 
from and oxygen which occurs 
it cadmium sulfide, 
luride surfaces exposed to sunlight 

© University of Sheffield (England) is 
investigating the effect of paramagneti 
ion additions and the general field of 
energy transfer within a molecule 

© Stanford Research Institute is experi 
menting with use of concentrated sun 


studving 
pe roxick 
water 


S¢ lenick ind tcl 


to convert water and _ nitrosyl 
le into nitrous oxide and chlorin« 
’ - ’ fuel cell 

1 $OlaT regenctrative fuci Cel 

© University of Califomia at Los An 
gceies is investigating important param 
iron 


eters of 


clectrode is 


xc In 


tem in which an inert 
immersed in photo-active 
that solar 


clectrons to the 


thionine§ solution ibsorbs 


energy and transfers 


iron clectrod 
@ Brooklvi: 
tigating different 


to enabl 


Institute is in 


type of dv 1 


Polytechnic 


solution to 
ind convert it into 


Studies 


photo reversible 


include en 
CTS torage systems 
Ed. Note: Concluding article in this 
two-part series on the Air Force's exten 
sive energy conversion program for space 
dynamic type 
conversion systems using turbine or re 


use, describing power 
ciprocating engines powered by solar, 
chemical or nuclear energy, will appear 
\VIATION 


im a subsequent issuc of 


W EEK. ) 
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$$ 9.9.0.9 mn 
> Transistor Sales Continue to Slip— 
ligures on transistor sales for May, just 
released by Electronic Industries Assn., 
reveal the smallest gain over the 
ime month of the previous year that 
industry has experienced for many years, 
confirming first signs of a market satura- 
tion reported by Aviation Week (Aug 
5). Unit sales for May were 9.0 
million, an increase of only 42% over 
May 1959, while the May 1959 unit 
sales were up 110% over May 1958 
Dollar sales for May, 1960 were $24.1 
million, an increase of only 26% over 
same month in 1959, which was up 
160% over Mav 1958 

> Semiconductors Deliver One Watt at 
1,000 mec.—An all solid-state UHI 
generator, capable of delivering one 
watt at 1,000 me., many times the 








1, p 75 


power levels previously available at this 
frequency from semiconductors, will be 
unveiled it We on by Pacific sem 
conductors, Inc. The development may 

¢ vacuum tubes out of one of their 
last strongholds in space vehicle trans 


mitters. New UHI 


uses transistors and 


powcr gencrator 
silicon high-O 
voltage-variable capacitors. Circuit de 
tails will be described in Wescon report 
by George Lucttgenau, Peter H. Dirn 
bach and Murray V. Duffin. 
> Radiation-Resistant TV Camera De- 
veloped—International Telephone & 
elegraph Corp. has developed a tele 
vision camera capable of operating in a 
radiation environment, which will be 
used to monitor Atomic Energy Com- 
mission's Project Pluto nuclear ramjet 
operation. Previous TV camera designs 
have been susceptible to radiation dam- 
ige. New Model CM.-40, developed by 
ITIl’s Industrial Products Division, San 
Fernando, Calif., uses ceramic radiation 
resistant components 
> Digital Transducer Contract Awarded 
In an effort to eliminate complexity of 
inalog-to-digital conversion cquipment 
now required for airborne digital com- 
puters, Wright Air Development Di- 
vision has awarded study contract for 
digital transducers to Servomechanisms, 
Inc. Work will be carried out at com- 
pany’s Research Division in Goleta, 
Calif. 
> Promising New Dielectric—New film- 
forming and moldable dielectric which 
has the highest diclectric constant 
124—of all known organic film-forming 
materials has been developed by Amenri- 
can Cyanamid. New material, known 
as Cyanocel, should permit reducing 
size of capacitors by a factor of 2:1 to 
6:1, the company says. Company re- 
ports it has cast transparent dielectric 
films which are as thin as 0.1 mil and 
as thick as 5 mils. At frequency of 60 
cps., the 2-mil thick films have dielectric 
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onstant of 10-15 and a dissipat 

tor of 0.010 to 0.025 

P Infrared Detector Range Extended— 
lechnique for sealing germaniu 

dows to infrared detectors, w! 

pass IR energy at w ivelength 

25 microns compared with tran 
only out to nine microns 
with silicon windows, has be 
oped by Philco’s Lansdale D 
Philco savs its sealing techmque 
device to remain leak-free at 

of 10° mm. mercury. Seal 

stand thermal shocks from 
temperature to that of liquid 

ind back to room t mper wure 

> Miniature Flip Flops Deliver 
Phileo Corp. recently delive 
speed (20 to 30 megapulses 

powcl 2.5 mw ill solid-stat 

to the Computer and Mathe 
Sciences Laboratory of the El 
Research Directorate, Air For 
Research Center In 
units are completely contain 


2 in. x 2 in. thin silicon w 


bridge 


which passive and acti my 
ire etched or diffused. The flip fi 
fabricated by photolithographi 
niques and Philco hopes to in 

1s manv as four or more of the 
irea now occupied by one. Th 
was done under a $198,006 
Other organizations under cont: 
the laboratory for microminiatu 
ponent development includ BM 
Stanford Research Institute, | 
struments, RCA, GE and Motor 

P Signed On the Dotted Line—M 
contract awards recently announ 
vionics manufacturers include 

¢ Zenith Radio Corp., Chicag 
study feasibility of developing 
tremely rapid solid-state optical 
capable of reacting quickly en 
nuclear explosions to prevent flash 

ness. Contract is with Army Or 
Department. Company also has 1 

a contract from USAF’s Comman 
Control Development Division f 
velopment of a parametric am] 
system using Zenith’s electron 
par-anrp 

© Micromega Corp., Venice, Calif 
design and_ fabricate 
metric amplifiers, operating at S 
and covering a 100 me. frequenc' 
for use by Philco Corp. in a 
tracking radar 

¢ Cubic Corp., San Diego, wil 
ernize data processing and missil 
ing system equipment at Naval 
nance Test Station, China Lake, 
Contract includes installation 
digitalization system to operat 
Cubic’s Missle Intercept Data Acq 
tion Svstem (Midas) 

© Telechrome 
Amitvville, N. Y., $1.6 million N 
contract for tele metering systems f 
ercise heads of Terrier and ‘Varta 
aircraft missiles 


low-nois 


Manufacturing Corp., 


STUKE 
| FO] 6) .¢ 


ALUMINUM 
pe Si- i, |-)8le71.¢m = 
BARRELS 


revolutionary Stuke Lo 
gn now saves 


th feather 
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CHART drawn by Aerodynamic Decelerator Branch scientists shows areas of current and anticipated drag-producing devices 


Drag Devices 
By Michael Yaftee 


Dayton, Ohio—Inflatable toboggans, 
magnetized umbrellas and wire mesh 
parachutes are some drag devices now 
under consideration for possible use in 
future Air Force high speed, high alti 
tude recovery svstems for drones, 
ers, re-entry vehicles and ejection cap- 
sules. 

Possibly the greatest current need in 
this area is for an aerodynamic decelera 
tor that can brake a_ vehick 
hypersonic to zero velocity and at the 
same time provide precise landing point 
control, all ideally at a cost in bulk 
and weight comparable to that. of a 
parachute 

A system such as this will probabls 
employ lift as well as drag and, scien 
tists believe, will take a long time to 
develop. Meanwhile, they say, there is 
still much to be learned about the oper 
ation of the ordinary parachute and 
other devices that are expected to pre 
cede the deployable lift-drag deceler 
ators. 

Currently, the 


boost- 


from 


Acrodynamic Decel 


92 


Studied for Recovery Units 


erator Branch of the Wright Air De 
velopment Division here is studying a 
of devices in an effort to com 
pile the data needed to narrow the gap 
between vehicle performance and r 

ywery capability Al] 
have one thing in common 
tion depends upon their inter 
with the molecules or ions available in 
the environment to create drag, as op 


variety 


the S¢ devi cs 
their opera 
iction 


posed to the operation of devices such 
is retrorockets 
Work under the 
celerator Branch falls into three 
categories: constant area drag devices, 
variable area drag devices and devices in 
which drag is supplemented by a small 
amount of lift. Still the most impor 
tant type of constant area drag device 
is the parachute, which provides mor 
drag for a given amount of bulk and 
weight than any other unit. The para 
chute still possesses a significant poten- 
tial for improvements, ADB scientist 
say. 
Currently 
will function 


matély Mach 2.5 


Aerodynamic De 
bro id 


self-inflating parachute 
reliably up to approxi 


ADB believes it can 


extend the operational capability of 


parachutes to Mach 4 in the immediate 
future 
present time for parachutes bevond 
Mach 4, but ADB scientists George 
Solt and Rudi Berndt believe that 
eventually it may be possible to develop 
parachutes which will function at veloc 
ities up to Mach 8 
Che magnetic parachute is still in the 
ges; if ever it reaches the hard 
vel, odds are that it won't look 
ike a parachute or even fall into the 
itegory of constant area drag devices 
At the moment, ADB researchers ar 
simply pondering how magnetohydro 
dynamics might fit into the picture 
One thought, for example, is on the 
potentialities of a magnetized, slotted 
meta] device similar to a fabric, ribbon 
parachute that might be deployed in 
the ionosphere and slowed down by in- 
teraction with the ions that flow 
through it. Another thought concerns 
1 magnetized, variable area drag brake 
type device that might interact with the 
ions formed in the wake of a re-entry 
vehicle 


There is no requirement at the 
| 


stage 
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To push the operational capability of 
parachutes to Mach 4, scientists must 
overcome a number of problems. Onc 
is the phenomenon of pulsating shock 
waves, a problem also encountered in 
the development of ramjet inlet diffus 
crs. Air Force scientists first came into 
contact with this problem with the 
basic, fabric, ribbon parachute at Mach 
1.5 Vhev solved this problem, or more 
iccuratel it, until Mach 2.5, 
by altering the geometry of the inflated 
idding a skirt among other 
ind by increasing the porosity té 
balance aur in-flow and out-flow 

Vhis time, ADB is taking a broader 
approach to the problem and, working 
with University of Minnesota and Cook 

ratory, is obtaining data 
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lor pecds Dave 
beheves metal textile 
hute ll be required 
ADB researchers first started thinking 
the deceleration requirements of 
pace flight in terms of large parachutes 
with inflatable rings that could be built 


SCHLIEREN photographs of drag devices in Mach 8 flow were taken 


of Air Force study of hypersonic zero-lift devices. 
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while the last photograph shows a conical drag model. 
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First three show hemispherica 


rel] 


range Principal advantages of the 
balloon are that it can be easily inflated, 
that it avoids the pulsating shock 
problem encountered by parachutes at 
relatively low Mach numbers, and that 
it has only one main suspension lin 
which, if necessarv, can be made out of 
metal and given a refractory coating 
vith a comparatively mild weigl 
enal ty 

Variable area drag devices cam¢ 
the picture with the 
iecelerating manned re-entry 
Studies showed that changing the size 
f constant area drag devices didn't alter 
the maximum deceleration g-load a 
re-entry vehicle would generate, onl 
the altitude at which it was generated. 

On the other hand, ADB researchers 
found that this maximum g-load could 
be reduced significantly by varving the 
lrag arca—starting at high altitudes, for 
example, with a maximum drag area, 
gradually reducing the area and then 
ncreasing it again for the final landing 
chase. The Air Force awarded Cornell 
Acronautical Laboratorv, Inc., a con- 
tract for the investigation and study of 
hypersonic zero-lift devices which could 
be used in the recovery of a space vehi- 
le re-entering the earth’s atmosphere. 
Hypersonic is generally used in refer- 
ring to velocities above Mach 5 

Ihe laboratory finished Phase I of 
this program early last vear. This was 
mostly an analytical study in which it 


it 
nto 
requirement for 
ve hic le 5. 


Acronautical Laboratory shock tunnel as_ part 


lrag devices at varying distances behind a capsule, 











postulated a number of re-entry vehi- 
cles, drag devices and flight paths and 
then calculated various: re-entry param- 
eters. Among the conclusions reached 
by Cornell scientists are the following: 
e In the case of fixed area drag devices, 
minimum peak deceleration is achieved 
with a drag/weight ‘co-efiicient of 0.1 
for the entire vehicle. 
e Variable area drag device which main- 
tains constant deceleration will produce 
lower deceleration and heating during 
re-entry than a fixed area drag device 
e Optimum re-entry paths for variable 
area drag devices are obtained with an 
initial drag/weight value of 0.5 and en 
try angles to —1 deg. or a drag/weight 
value of 1.0 and entry angles to —2 deg 
e Change in re-entry altitude from 400,- 
000 ft. to 300,000 ft. has little effect on 
re-entry parameters, but changes at 
lower altitudes do have a significant 
effect. 
e Use of a device with a 
weight coefficient to initiate return from 
orbit appears feasible, if increased 
ranges and flight time can be tolerated 
Now in Phase II of this program, 


r ry) > 
large drag-to 


CAL is testing models of several difter- 
ent drag device shapes in its hypersonic 
shock tunnel (AW Jan. 25, p. 64). 
Among other things, the scientists are 
measuring drag, lift, pitching moment, 
heat rates and pressures at various 
points. This phase is now drawing to 
a close and a final report is expected 
before the end of the year. 


Avco Drag Brake 


Some time ago Avco Corp. sent Air 
Force an unsolicited proposal for a 
variable area drag device that would 
have the additional advantage of being 
able to initiate re-entry from orbit with 
out the need of a retrorocket (AW 
une 22, 1959, p. 81). The Avco drag 
brake also was said to provide landing 
point control to within plus or minus 
150 naut. mi. Early this vear, Avco 
received a WADD contract covering 
both study and demonstration of th 
feasibility of its particular variable area 
drag concept 

The problem of landing point control 
has become more and more pressing 


according to ADB. Simply locating 


GOODYEAR Aircraft Corp. drag balloon pushes a test container apart as it inflates. The 
balloon is capable of being inflated to a diameter of 9 ft. within a time span of only 0.1 sec. 
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For full information 
about the RCA 
WEATHER RADAR 
get in touch 
with your nearest 
RCA authorized 
dealer listed below. 


Aircraft Radio & Accessory Co. 
Denver 7, Colorado 
Airmar Radio Service, inc. 
Ronkonkoma, N. Y. 
AiResearch Aviation Service Co. 
Div. of Garrett Corp. 
Los Angeles 45, California 
Anderson Aircraft Radio Co. 
Detroit, Michigan 
Associated Radio Co. 
Dallas, Texas 
Atlantic Aviation Corp. 
Wilmington, Del. 

Butler Aviation, inc. 
Chicago 66, Illinois 
Butler Aviation 
Milwaukee 7, Wisc. 
Butler Aviation 
Washington, D. C. 

E. Fornell & Co., Inc. 
Palm Beach, Florida 
Flightcroft, inc. 
Portland, Oregon 
Florida Aviation Corp. 
Miami 48, Florida 
Gopher Aviation, inc. 
Rochester, Minn. 
Minnesoto Airmotive 
Minneapolis 50, Minn. 
Ohio Aviation Company 
Dayton, Ohio 
Piedmont Aviation, inc. 
Winston-Salem, N. C. 
Qualitron, inc. 
Burbank, California 
Reading Aviation Service, inc. 
Reading, Pa. 
Remmert-Werner, inc 
St. Louis, Missouri 
Robbins Aviation Corp 
Pontiac, Michigan 
Roscoe Turner Aeronautical Corp, 


At i ‘ 
try Pp 21, lad: 





Son Jose Avionics Co, 
San Jose, California 


Smith-Meeker Eng. Co, 
New York 7, N. Y. 


Southern Airways Company 
Atlanta, Georgia 
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“How about it, Captain...can you make it in time 
with the storm ahead?” 


“YES, SIR! THE RADAR SAYS WE CAN GET 
THROUGH WITH ALMOST NO DETOUR.” 


ae er ne een 
tow te 


sennereny 
~ 


*%! 
~~ 








i B® ecco 
THE MORE YOUR TIME IS WORTH 


THE MORE YOU NEED WEATHER RADAR J 
IN YOUR EXECUTIVE AIRCRAFT! 


You fly to save time. Your time is too valuable to waste. That’s w 
RCA’s AVQ-50 Weather Radar is so important to you. 


With the AVQ-50 Weather Radar in your executive aircraft, your pilot ca 
“see’’ the weather far in advance. By heeding what the scope tells him, 
can select the smoothest, most comfortable course through or bet weer 
turbulent areas, and often avoid the long and costly detours formerly 
necessary. Knowing the weather conditions ahead, your pilot is under less 
tension and is better able to attend to his other duties 





Weather radar has proved itself so conclusively that it has been designated 
as required equipment for most commercial airlines. By installing ar 
RCA Weather Radar you too can benefit from the added comfort and 
safety of weather radar as so many others have done. Low in cost, light 
in weight, RCA Weather Radar is economical to buy, may be install 
easily in virtually all types of multi-engine executive aircraft. 
RCA also offers the AVQ-10, a Weather Radar system designed for larger 
craft and the AVQ-60B ATC Transponder, a device which automatically 
and independently of the pilot, sends coded data on the plane's identit With this easy-to-read indicator 
and location to ground control centers. : s ha age 
; ‘ ; ‘ before him, the pilot can ‘‘see’’ and 
For further information get in touch with the nearest Authorized RCA interpret weather conditions far in 


Dealer, listed on the opposite page, or address: Radio Corporatior 4 Saieniaih 
America, Aviation Division, 11819 W. Olympic Blvd., Los Angeles 64, ‘ acetate linri ance 


The Most Trusted Name in Electronics 


® RADIO CORPORATION OF AMERICA 














/{ SEES THROUGH 
WEATHER AND NIGHT 


Bausch & Lomb optical-electronic-mechanical 
capabilities turn radar blips into pictures 


Here’s new all-day, all-night, all-weather 
reconnaissance for our Air Force! 


Just feed high-resolution radar film through the B&L Cross 
Correlator—see the meaningful results in a picture 
that is the equivalent of an aerial photograph 


In war, this system strips the concealment of night and 
weather from enemy activities. In peace, it can help picture 
the face of the moon... with resolution of five to ten feet! 


The same integrated Bausch & Lomb skills that developed 
this system from design through fabrication are ready to 
help on your project. Write us for full details. 

Bausch & Lomb Incorporated, Military Products 
Division, 82108 Bausch St., Rochester 2, N. Y. 


BAUSCH 6 LOMB 
vy 





downed nose cones is still a problem. 
In the projected use of large, recover- 
able boosters, the amount of time they 
spend in the water will determine to a 
large extent their useful life. The prob- 
lem is even more critical in the case 
of manned re-entry vehicles and satel- 
lites and even ejection capsules 


MIT Study 


To achieve precise landing point con- 
trol, ADB scientists decided they would 
have to introduce a small amount of 
lift on the drag device. Massachusetts 
Institue of Technology was awarded a 
WADD contract to obtain data on 
different shapes of deployable, hyper- 
sonic lift/drag devices. Included in this 
study, reportedly, were inflatable to- 
boggan-shaped structures and U-shaped 
tubes with a skin stretched across the 
top or bottom, the latter looking some- 
what like an aircraft life raft with one 
end cut off. The final report on this 
two-year study now is being sent to 
WADD 

Earlicr this vear Kaman Aircraft 
Corp. was given an Air Force contract 
for the study of a different approach to 
this problem of precise landing p 
control. The Kaman work will | 
the u f deplovable rotor system 
provide mtrolled deceleration 
bring boosters and re-entry vehicl 

lected landing sites at almo 

rtical and horizontal velociti 

July 11, p. 119). In Phase I 
itract, Kaman will attempt to dem 
trate the feasibilitv of this svstem 
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3M Materials Memo 


News of materials for the aerospace industry — selected from the 27,000 products of the 3M Company 


@ All Shook Up? 


In a lather over vibration problems in 
your bird? Settle down, then, while we 
tell you the absorbing story of 3M's new 
vibration damping tape. Y-9052, as it's 
called, is an easily applied construction 
of self-adhering flexible foam. It stems 
from an entirely new basic theory on 
vibration control. The actual key to all 
this is the high internal shear action of 
its specially compounded foam and 
pressure sensitive adhesive coating. A 
top layer of reinforced vinyl] film inten 
sifies this damping effect. Thus, you get 
a structure engineered to give maxi 
mum energy absorption at minimum 
weight— Y -9052 weighs only ' lb./sq. ft 


Y-9052 is particularly effective in 
controlling vibration or noise due to 
resonance. And there's no need to em 
phasize how important this can be in 
reducing fatigue of structural materials 
For maximum effectiveness, the foam 
should be considerably thicker than the 
base metal. For example, one layer of 
Y-9052 is at its best on sheet metal up 
to approximately 0.060”. Of course, with 
an additional layer of tape, you can 
boost the metal thickness up to 0.125” 
Y-9052 brings you the added advan- 
tages of thermal insulation (0.038 
Btu's/hour/°’ F/sq.ft./ft.), flame retard 
ance, and excellent moisture resistance 
Its high conformability to irregular sur 
faces and ease of cutting make applica- 
tion a real breeze 

If vibration problems have you jump 
ing (and they needn't be restricted to 
airframes), let our INDUSTRIAL TRADES 
TAPE DIVISION help you 


@ More Brawn for 
Your “Brain” 


Plain old paper %* 

tapes may be fine 

for Wall Street 

stock tickers — but 

they just won't ° 

take the beating in pores 

many of today’s rs 

punch tape data control sys 

tems. Not so with 3M’s new 

#360 polyester based punch 

tape stock. It's designed spe 

cifically for critical and repetitive a 
plications of machine tool control, aut 
matic checkout systems, guidance s 
tems, computers, and high speed reader 
—to name just a few. 

The high tensile strength (56 
inch) and the high tear strength (40 
grams) do not interfere with the shary 
clean perforations that are obtained 
with a minimum of die wear. Also a 
pealing is the absence of anno 
static so often found in plastic filn 
Reliable performance from Mains 
the Mojave is assured with the ex 
lent dimensional stability. Then the 
the high opacity to visible light 
other radiation. With an optical den 
greater than 4, it’s a natural for 
with photocell readers. 

All these outstanding properties 
up to literally thousands of pa 
through your equipment, even u: 
unfavorable conditions. If you'd lik« 
try your hand at punching holes in 
product, call your local MAGNETIC PRO! 
UCTS DIVISION representative, or che 
the box below 





@ It’s rough all over 


But 3M’'s new “Scotcu-Brite” BRANI 
Cleaning and Finishing Material 
provide a smooth solution for 


3M Company, Missile Industry I 
St. Paul 6, Minn. 


Please send more information « 
Damping Tape “Scotch-Brite 
ing Material #360 Punch Tape 
for the Aerospace Age 


NaMI 


FirM 


a 
Mimnesora [finine ano [fanuracrunine company 
+ WHERE RESEARCH IS THE KEY TO TOMORROW Su 
>> 


LE 


metal cleaning and finishing problems. 
Made of a nylon web impregnated with 
microscopic abrasive mineral particles, 
it’s already cut a niche in production 
processes for steel, stainless steel, alumi- 
num, zinc, brass, copper and titanium. 


It does a cleaner, faster job of pre- 
paring primary metals for pickling .. . 
helps deliver a superior finish with bet- 
ter adhesion in metal plating . . . does 
a beautiful job of blending abrasive 
scratch patterns in metal fabrication— 
and, in fact, can provide a unique satin- 
like finish of its own. 

The open-textured structure of 

ScoTcH-BriTe” gives you not only 
lightness, but also conformability to 
varying work geometries. To learn how 
it can fit into your operations, see your 
local COATED ABRASIVES DIVISION repre 
sentative, or check the box below. 


1052 Vibration 
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WIND TUNNEL model propeller was adjusted to 


EQUIPMENT 


oe. 


ie 


ce nll Si Aes 


represent a conventional six-bladed prop to measure any performance losses when the 


prop was in low camber cruise configuration. Hamilton-Standard reports that the performance penalty of the paired blades is negligible. 
The company’s intuitively designed wind tunnel model did not perform well above Mach .5 due to relatively thick blades. 


Variable Camber Prop Studied for VTOL 


By Barry Tully 


Windson Locks, Conn.—Variabl 
camber propeller, capable of changing 
effective blade camber in flight to pro 
vide most desirable lift drag in takeoff 
and cruise flight regimes, will be devel 
oped for the U. S. Navy. 

The propeller, designed by Hamil 
ton-Standard Division of United Air- 
craft Corp., will be developed with a 
Marine Corps VTOL project in mind 
Primary applications for the new propel- 
ler design will be for tilt wing or tilt 
engine VTOL designs; however, Ham- 
ilton-Standard that substantial 
benefits may be gained with the propel- 
ler on high speed (Mach .6 to .5) con 
ventional turboprop transports. 


Design Goals 


The variable camber propeller is an 
attempt to solve the conflicting lift 
drag requirements of takeoff and cruise, 
which, along with weight, place th 
most stringent restrictions on propeller 
design. Unable to resort to flaps, slats 
and other wing devices, propeller de- 
signers must compromise, usually sacri- 
ficing prop efficiency to meet 
takeoff or cruise performance goals. This 
design stretch becomes critical with 
conventional propeller aircraft cruising 
above Mach .6 and with VITOL ve- 
hicles with lower cruise requirements 

The new prop design is called a 
tandem variable camber propeller. The 
company’s test model consists of six 
inversely tapered blades mounted in 
tandem pairs about the prop hub in the 
configuration of a three-bladed_ propel- 


SaVS 


either 
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ler. For takeoff or high camber configu 
ration the blades are rotated to form, 
in effect, three highly cambered blades 
lor maximum cruise efficiency, blade 
ingles are adjusted to provide six low 
camber blades mounted in tandem 
pairs The inverse taper (maximum 
chord at blade tips) permits a near con 
stant spacing between paired blades 


On-Station Time 


In addition to VWTOL applications, 
the Navy is considering use of the var 
iable camber prop to increase the on 
station time of airborne early warning 
uircraft. Here the variable camber prop 
would be used, not to gain static thrust 
on takeoff, but to minimize fuel con 
sumption at cruise. An aircraft such 
is the Grumman W2F early warning 
plane, with engines at low power set 
tings and props of low camber, would 
loitering” at low speeds 
with minimum fuel consumption, thus 
increasing on-station time 

The present Navy contract for th 
development of the variable camber 
propeller totals $350,000. This 
for development from the present wind 
tunnel model to the point where a 
prop may be designed for flight testing 

Hamilton-Standard’s initial contract 
to develop the tandem variable camber 
propeller is in three stages 
e Wind tunnel investigation of two 
dimensional air foil sections will provide 
basic data necessary to design a var 
iable camber prop of maximum efh- 
ciency. All work thus far has involved 
an intuitively designed wind tunnel 
model intended only to prove the 


be capable of 


calls 


tandem variable 
This first 
should | settle 
individual blade camber, 
relative blade size and blade spacing 
© Model propeller, designed on the 
basis of stage one research, will be built 
and subjected to wind tunnel tests 
The efficiency of this will be 
measured at high and low camber and 
if varving air speeds. Any interference 
effects while operating at low camber 
ilso will be studied 
© Full scale blades will b« 
for wind tunnel investigation of struc 
tural stress Third stage 
will be with 


the first 


feasibility of the 


ber conce pt 


cam 
stage of de 
basic 


velopment such 


que stions as 


model 


constructed 


ind vibration 
conducted concurrent}, 


two 


Full Scale Prop 

: full 
for flight testing will not take place until 
ompletion of the initial contract, 
scheduled to run 14 months I he 
camber propeller been 
it Hamilton-Standard since 


Construction of scale propeller 


variable has 
under stud 
1958 


Rosen, 


inalysis 


George Hamilton-Standard’s 
chief of and the inventor of 
the company’s variable camber propeller 
design, estimates that 2- 24 years will 
be required before the propeller is 
flight tested. Rosen says he hit upon 
the tandem variable camber prop con- 
cept after considerable thought on a 
hinged propeller blade. Propeller de- 
signers have always been interested in 
wing flaps, which solve neatly the con- 
flicting high lift/high speed require- 
ments of aircraft wings. The high 
rotational forces acting on propellers, 
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however, have always hampered efforts 
to design structurally sound, control 
lable blade flaps 

Rosen next considered splitting his 
blade and providing a separate movable 
flap section to vary blade camber. This 
appeared impractical but it served to 
bridge the gap between the hinged 
blade idea and the paired tandem blades 
of the variable camber propeller. 

After making with small models to 
convince himself and  Hamilton- 
Standard that the tandem blade geom- 
etrv was feasible, Rosen and his staff 
designed a wind tunnel test model 
This 2.5 ft. diameter test propeller 
was tested in the United Aircraft Re 
search Laboratories wind tunnel at East 
Hartford, Conn 

The purpose of the company-spon 
sored wind tunnel program was to 
confirm the capability of the tandem 
variable unber propeller to provide 
substantial effective camber for takeoff 
without penalizing cruise performance 
Ihe test model consisted of six adjust 
ible blades mounted in a 7 in, diameter 
hub to match the test rig. Airspeeds 
in the program covered a Mach range 
from zero to 0.2 in the 18 ft. throat 
ction of the wind tunnel and from 0.3 
to 0.6 in the 8 ft. throat section. The 
model was tested in tandem, variable 
camber and, for purposes of compari- 
son, as a conventional six-bladed_pro- 
peller. 


Thrust Increase 


The wind tunnel feasibility tests 
demonstrated a magnitude of static 
thrust increase to be equivalent to that 
ichieved by an increase in integrated 
design lift coefficient from .122 to .7 
on a conventional propeller. Cruise 
performance on the model was shown 
to be equivalent with either the conven- 
tional or tandem blade configuration 
This eased any apprehensions that in- 
terference effects between the closely 
spaced tandem blades might penalize 
propeller efciency during cruise 

Hamuilton-Standard points out that 
the design of the test model in advance 
of the availability of adequate aerody- 
namic criteria is unlikely to demonstrate 
the maximum performance potential of 
the tandem variable camber propeller 
However, on the basis of the encourag 
ing test results, the company submitted 
a proposal to the military which resulted 
in the Navy development contract. Air 
Force, although not funding the project, 
has expressed interest and is watching 
the project 

Hamulton-Standard has made techni- 
cal presentations to vanous aviation 
companies to stimulate interest in the 
variable camber propeller The pro 
peller company says that reception to 
the propeller concept has been favor- 
able, particularly by companies, engaged 
in VTOL design studies 
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Ihe VTOL vehicle, with it 
static thrust requirement at 
velocity, places severe demands 
ventional propellers if an 


cruise is to be realized. Hamilton-St 


ard, to demonstrate the advant 
its variable camber prop, has en 
a typical VTOL vehicle. This t 
aircraft would have a 36,000 | 
weight and carry 8,000 Ib. of fi 
a 4,000 Ib. payload. The aircraft 
fiy 1,000 mi, at 300 kt. Stat 
sufficient to provide vertical 
would be 40,000 Ib. This mean 
four engines delivering 2,500 
were employed, a static thrust I 
lb./shp. would be required 
According to Hamulton-Stand 
ures, use of the variable camb 


peller on this hypothetical VTO! 


craft would provide one of the f 
potential benefits 

© A 40% payload increase fro: 
to 5,600 Ib 

© A 30% range increase from 

1,300 Ib 


¢ Alternative benefits of the variable 
imber prop might be a 20% reduction 
in propeller diameter or a decrease in 
engine power. 

Hamulton-Standard feels that a turbo- 
prop transport aircraft equipped with 
the variable camber props will enjoy 

onomic advantages over the turbofan 
in the Mach .6 to .8 speed range. Be- 
low this speed range, conventional pro- 
pellers are adequate; above this speed, 
propellers lose out to pure jets and 
turbofans. 


Design Potential 


In attempting to demonstrate the de- 
ign potential of the variable camber 
propeller on a high speed (Mach .6 to 

cruise transport, Hamilton-Standard 
ites the following alternative perform- 
ince benefits 
© Decrease of 15% in takeoff roll might 
be gained. The company’s hypothetical 
transport shortened its takeoff over ob- 
tacles from 5,000 to 4,250 ft 
© Payload increase of 30%, from 20,000 


TUNNEL tests measured the effectiveness of the variable camber at airspeeds from zero to 
Mach 0.6. Engineer checks instrumentation during high camber tests. 




















The A3J adds new flexibility to America’s sea-air power 


Small enough to land on a carrier deck, yet potent 
enough to pack a heavyweight punch, the Navy’s A3J 
Vigilante is the world’s most versatile Mach 2 airplane. 


weapon for limited warfare. And advanced control sys- 
tems equip it to deliver weapons from any attitude, at 
any altitude, and in any weather. 


It is capable of long-range interception, low-level The A3J 


attack, or high-performance strike missions. Its short- 
field landing capability makes it an ideal major support 


a compact, businesslike, hard working air- 
plane with unlimited talents—was designed and built by 
the Columbus Division of North American 


THE COLUMBUS DIVISION OF NORTH AMERICAN AVIATION, INC. 


Columbus, Ohio 


Aviation. 
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MODEL propeller blades demonstrate the change in effective camber of the variable cam 


propeller. 


During takeoff the blades form, effectively, 


three high camber airfoils; cro 


performance is gained through six paired low camber blades. 


to 26,000 Ib., would be achieved over 
a 2,500 mi. stage length. 

© Range increase of 20°, from 2,500 
to 3,000 mi., with the 20,000 Ib. pay 
load could be achieved. 

One holdback to the application of 
the variable camber seenalioe to high 
subsonic speed transports is develop 
ment of high power turboprop engines 
which have taken a back seat to the 
turbofan. Despite design advantages, 
icceptance of a high speed turboprop 
will require a reversal in the thinking 
of engine designers, many of whom are 
convinced that the greatest benefit of 
the turbojet was its climination of the 
propeller 

Hamilton-Standard, along with other 
prop manufacturers, is acutcly aware of 
the trend away from propellers. The 
company, therefore, is enthused that an 
immediate demand for its propeller 
exists in the VTOL vehicle. As far as 
transport aircraft go, it can only hope 
that the inherent advantages of its pro- 
peller will stimulate efforts in the 
turboprop powerplant field. 

Che variable camber propeller will be 
conventional in its hydramatic controls 
Although the original wind tunnel 
model employed six blades, eight-blade 
models will be investigated. One prob- 
lem may be in fitting the blade roots 
into the propeller hub. ‘This has limited 
most metal propeller designs to four 
but the tandem blade arrang: 
obstacle 


blades, 
ment mat urmount this 

Camber change of the propeller will 
be programed along with pitch change 
The pilot will have the usual prop gov 
ernor control of any constant speed 
As the prop speed is brought 


prope ller 
the effective high 


back to cruise rpm., 
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will be rotated t 
six low camber blades 

On takeoff, the front blade on 
maintain constant speed. The p 
will be capable of full featherin 
reverse pitch may be provided 


amber airfoils 





NOW FOR JETS! 


Mitchell glycol sprayer 
speeds de-icing job! 


Mitchell's Glycol Sprayer. used suc 
cessfully on several airlines for tw 
full seasons, is now available for 
jets. Working platiorm extends 

hydraulic lift to 16 feet. Tank ca 
pacity has been doubled. Booster 
heater gives 30°F temperature rise 
at maximum flow. Write for details 


Established 1834 


7) MITCHELL 
py — at & STAVER 


HEAD OFFICE: 80: 8S E. Alder, Portiand 
Branches in Spokane, Wash. and Caidwel! 














SELECTOR 
SWITCHES 


for 
») Resistance Thermometers 
» Thermocouple Thermometers 


THERMOCOUPLE SWITCHES 


Flanged 
Cases 

in 2 inch 
3 inch 

4 inch dia. 


Engineered to give years of ser- 
vice in test work as well as in 
permanent installations, LEWIS 
switches have heavy, low-resist- 
ance contacts; positive detent 
action and sturdy terminals for 
easy wiring. 

The cases are splash proof and 
dust tight, of close fitting bakelite. 
Husky black-finished aluminum 
indexing knobs are used to turn 
the stainless steel shaft supporting 
the rotating brushes. 


"RESISTANCE BULB SWITCHES 


A companion line of the same con- 
struction except that they are fit- 
ted with a common-terminal ring 
for three-wire bulb connections. 


THE 9S SERIES 
_ THE SPACE SAVERS 


FOR AIRCRAFT RESISTANCE 
THERMOMETERS 


Small, sturdy, steel- 
cased switches 1% 
inches in diameter, 
2-9/32 inches total 
shaft length, one hole 
mounting with 4-32 
NS-2A threaded bush- 
ing. Designed especially for con- 
necting two or more resistance 
temperature detectors to one in- 
strument, now flying in the 
modern jets. 

Write for our descriptive 

bulletin on Selector Switches 


The LEWIS ENGINEERING CO 


NAUGATUCK om 


1%" dia. 
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How to take a satellite 





census 


4 | present rates, man will soon have space 
cluttered with numerous orbiting objects. 
These objects are creating a major space- 
age problem. 

This extra-atmospheric clutter can be resolved, sorted 
and classified at great range by a new systems con- 
cept of satellite intelligence now being developed by 
Hughes. 

The prime sensor is a highly flexible, computer- 
programmed radar which can chop space into billions 
of small information cells on thousands of simultane 
ous beams. 

This enormous multiple-beam capacity permits 
search, track and examination of huge numbers of 
targets. It also provides the capability for transmit- 
ting control information to defense systems or satel- 
lite platforms. 


These alpha-numeric displays, developed by Hughes Ful- 
lerton engineers, can simultaneously plot hundreds of 
fast-moving aircraft. 


Starting with an etching made from an original drawing, 
this extremely small electrode structure is created by 
vacuum deposition. The unusual matriz of memory cells 
is used in Hughes data processing equipment. 


These capabilities require a new beam-scanning tech- 
nique, a major step beyond frequency or phase control 
of arrays. This kind of advance is typical of the work 
done by Hughes in radar. 


For Hughes was the first to develop three-dimensional 
radar, the most important advance in the state of the 
art since radar itself was invented. 


This work draws on Hughes’ unique experience in 
virtually every area of advanced electronics, includ- 
ing: space ferries, microwave communications sys- 
tems, airborne control systems, air-to-air guided 
missiles, signal recovery techniques, radar and IR 
detection systems, and many others. 


The reliability and operational capabilities of these 
systems have earned them the confidence of users 
throughout all the free world. 


Creating a new world with ELECTRONICS 


eee 


HUGHES | 


Cabennakapanm ans 
HUGHES AIRCRAFT COMPANY 
Culver City, El Segundo, Fullerton, Newport Beach, 
Malibu, Oceanside, Santa Barbara and Los Angeles, 
California; Tucson, Arizona. 





New from SPS... 


260,000 psi aircraft bolt with high strength- 
to-weight ratio at temperatures to 9OO’F 


High temperature testing of new EWB 926 bolt SPS's new EW B 926—a 12-point 
at SPS Laboratories for Advanced Research external wrenching bolt —has what 
it takes when the going gets hot! 
Its performance at 900°F actually 
tops that of a standard MS 20004 
series bolt at room temperature. 
The EWB 926 delivers a tensile 
strength of 200,000 psi at 900°F. 
And a designer using this bolt can 
build in 160% more strength 
than with use of 160,000 psi room 
temperature bolts. 

What's more, the EWB 926 
affords you significant weight sav- 
ings. Since it provides the same 
holding power as bolts two to 
three times as large but of less 
strength, smaller diameters can 
be used. Also, because of the re- 
duced bolt hole required, smaller 
flanges and other structural sav- 
ings are possible. 

Behind this combination of high 
strength-to-weight ratio and superb 
performance at elevated tempera- 
tures lie careful selection of mate- 
rial (5% chrome, ultra-high- 
strength steel alloy), thread roll- 
ing after heat treatment, Hi R 
thread form with increased root 
radius, cold working of head-to- 
shank fillets. 

Additional characteristics of the 

EWB 926 include: 

e Fatigue strength and tensile strength 
proportionately high 

e High minimum shear strength— 

156,000 psi 

Performance-proved diffused nickel- 

cadmium finish for oxidation and 

corrosion resistance at high tem- 
peratures 

High stress-rupture life 

Available with lightweight compan- 

ion locknuts—FN 926 series—in 

sizes from #10 through 7% in. 











For complete technical data on the 
EWB 926 and the FN 926, write 
for new Bulletins 2578 and 2651. 
Standard Pressed Steel Co. AIR- 
CRAFT/MISSILE Division, SPS, 
| Jenkintown 3, Pennsylvania ° 
EWB-926 EWB.926 MS 20004 Santa Ana, California. 


(at room (at 900° F) (at room 
temperature) temperature) 


psi 
density 











Strength-to-weight ratio expressed in 











where reliability replaces probability 


Atlanta, Ga. ¢ Culver City, Calif © Dallas, Tex. ¢ Denver, Colo. « Tuckahoe, N.Y. © San Diego, Calif. « San Leandro, Calif. « Seattle, Wash, « Wichita, Kans, 
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POD LOADING positioning trailer under Convair B-58A Hustler shows the smail amount of working space available, which made 
necessary to design considerable automation into loading procedure. Trailer maneuvers pod for exact mating to bomber. 


Units Speed B-58 Pod Ground Handling 


By Erwin J. Bulban ire operating under the | ibly some distance from the flight line 
pact it a premium. it. © A transport trailer, to which the pod 
t is transferred and then trucked to the 


Ft. Worth, Tex.—Versatile ground Wor ground support 
ction wa ed not loading site, at or near the flight line. 


tem for storing, tran porting 
kly loading the large fuel ¢A positioning trailer, to which th« 


pod that provides the Con ed, whicl solved t pod is transferred from the transport 

Worth B-58A Hustler bomber unit, which has the capability of maneu- 

its nuclear strike capability ha ering the pod under the B-58A for 
vassed U.S. Air Force evaluation at down xact mating to the bomber 

Carswell AFB here and is now in pro The v evolved Ihe three units are provided with 

ym with xactly spaced rail systems, so that each 

Garland «., Which t in be connected to the others in the 

nsists of a proper sequence and the pod trans- 

ind ease ferred via movable cradles rolling on 


with which ground _ basi ym ponents f 
handle and load the 57-ft eA storage and work-stand t these rails Rails on the transport 
trailer can be adjusted vertically or 


laterally to mate with those on the 


trike ind restrike 
ges to a large extent upon for USAT 


lia treamlined pod, pat 


mounted on |2 adjustabl 
the last st where they will be | ‘ 


a 
Ag 





- 


Saiiadita i= 


nm 


HUSTLER POD is transferred from storage-work-stand unit to positioning trailer ng how rail system can be matched up between any 


of the pod handling system units. Normally, pod would be loaded similarly ont: ort trailer. 
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example... 


FIBERITE 


Compression molded 
high temperature 
insulation materials / 
at work... I, 





red eye’ 
missile 


Nose Cones, Blast Tubes, 
Exit Cones and Aft Closures 


Minimum erosion, ablation 
combined with dimensional 
stability and shock resistance 
over 5000°F. 

Fiberite compression molded 
high temperature insulation 
materials designed for MIL- 
M-19536 applications; chopped 
fiber impregnated phenolic 
with special reinforcement 
materials as fiberglass, graph- 
ite cloth, ceramic, and quartz. 
Fiberite insulation is specified 
in the LAR, Bull-Pup, Polaris, 
Minuteman, Nike Zeus and 
many others. 


EXPLORE FIBERITE 


Missile engineers will find our 
research helpful in solving 
problems requiring materials 
for special performance. Write 
factory for bulletinon high tem- 
perature insulation materials, 


SALES OFFICES IN 
PRINCIPAL CITIES 





510-520 W. 4th St. 
Winona, Minnesota 
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SAC AIRMAN, wearing loading control console, climbs atop positioning trailer to make 
final fine adjustments for exacting mating. In final 14-in., positioning trailer provides freedom 
of movement so that pod will not overstress aircraft in event of asymmetrical contact. In 
center of trailer’s right side is standby wobble pump system that can be used for pod loading. 


storage and positioning units. The 
cost was the basic reason for 
oping the three-component 

The complex positioning trailer in 
ventory can be kept to a minimum 
using the transport trailers to shuttle 
to and from the weapons storage site 
and the positioning trailers meeting 
them after completing a loading to pick 
up another pod and returning to the 
uirplane Each 36-aircraft wing of 
B-58s will have an inventory of 103 
storage and work stand units, nine trans- 
port trailers and nine positioning trailers 
Transport trailers cost approximately 
one-third that of a positioning trailer, 
so the savings in the system envisaged 
here are obvious 


Designed for Mobility 


All units are designed for maximum 
surface or air transportability. Legs 
on the storage and work-stand unit, for 
example, are easily removable and the 
unit can be tied down to a flat-bed 
trailer or in an airplane while provid 
ing enough adequate clearance for the 
pod fins 

The positioning trailer is the heart 
of the system. With a 15,000-Ib. load 
capability, it is a four-wheel steerable 
unit with two-wheel hydraulic drive 
that permits movement at some 2 mph. 

A four-man crew steers the vehicle 
under the bomber 

Bed of the positioning trailer is op- 
erated by an air-oleo system that 
doubles as a shock system while the 
unit is moving and restricts bouncing 


devel 
system 


loads to 2g. Once in position under 
the bomber, the trailer is locked in 
position by four jacks that extend to 
the ground 

From here on, a crew 
the pod, using an electricall 
hydraulic svstem. Guided by 
strategically placed ground crewmen 
equipped with earphones, he can ex- 
actly position the pod by actuating 
controls on a small cubic-foot console 
suspended from his neck Controls 
permit him to move the pod six inches 
forward, backward or to either side, 
minus pitch and 14-degrees plus-or- 
minus pitch and 14-degrees plus-od- 
Since the B-58A has a 
complete free- 


chief raises 
driven 
three 


minus vaw 
critical center of gravity, 
dom of motion is designed into the pod 
loading device in the last 14-in. of 
movement possible so that, should it 
contact the underside of the airplane 
unsymmetrically, it will not impose a 
loading that would overstress the pod or 
the aircraft 

Lock-on is accomplished by two 
hooks at the rear of the pod pylon and 
one at the front; large Allen-type 
wrenches are used to provide final 
tightening up 

Although the loading procedure 
sounds complicated, the recent USAF 
six-weeks evaluation at Carswell AFB 
to check its “go-to-war” capability, 
showed that “green hands” could load 
the airplane and remove the position- 
ing trailer in 20 min., including time 
used in positioning the trailer under 
the airplane 


AVIATION WEEK, August 15, 1960 





. 
Low Cost Barrier 
Developed for FAF 
Paris—French air force is adopting an 
inexpensive runway arresting barrier 
based on mechanical braking and re- 
mote control operation 
FAF system, developed in France, 
reportedly meets standards higher than 
those demanded by NATO. System 
costs roughly $30,000, plus $5.000 for 
installation and is being installed at 25 
FAF bases 
FAF has been using earlier USAF 
chain-drag braking units as well as a srg 
Swedish pneumatic braking system. The ‘i ev =. a 
new FAF system, the French claim, is | NYLON runway barrier developed for French air force is shown in inactive position; barrier 
considerably more flexible to use and __ is activated when aircraft trips remote control posts. Forces are less than 2g. 
cheaper to install and to operate than 
these U.S. and Swedish svstems 
French barrier system is designed to 
irrest aircraft cither taking off or land- 
ing 
Braking force can be set at anv of 
three values. At the lowest value the 
equipment stops a 10 metric ton air- 
raft traveling at 107 kt. within 650 ft 
ifter hitting the barrier. At its highest 
ilue the equipment stops the same air- 
craft hitting the barrier at 185 kt. For 
heavier aircraft, up to 30 metric tons, 


va 


For example, maximum _ braking 
quipment handles 30 metric ton air- 


ra‘t at 107 ke 


top impact peeds irc lower 


Braking effect is progressive and de 
cleration felt by the pilot is always less 
than 2g. During the recent NATO 
lemonstration at Istres, FAF test center, 
1 Dassault Mystere TV, weighing seven 
tons, went through the barrier at 120 kt 
Aircraft, which itself had activated the 
vstem, came to a stop within 460 ft 
Svstem was ready to operate again 
within 30 min 

Weighing seven tons, FAF system 
onsists of three main elements: 
e Two dry-friction brake drums located 
on each side of the overrun area 
e Nylon barrier made up of 28 nets of 
flat nvlon straps which form a barrier 
45 meters wide (137 ft.) and four 
meters high (13 ft.) 
e “Electric eye’ remote control posts 
which straddle the runway some 400 
meters (1,320 ft.) from the nylon bar- 
rier 

Behind each brake drum is a cable 
storage unit. The cable is wound 11 
times around the brake system, made 
up of steel and bronze disks, and then 
runs out to the nylon barrier. The cable 
is attached to the barrier via a nylon 
shock absorber to handle shock at the 
rebound 

The system works in the following 
manner: 

An aircraft passing between two 
photoelectric posts located one behind 
the other on each side of the runway 


— 4 


BARRIER is shown in activated position (above) after plane trips remote posts. Below 
is Dassault Mystere IV after arresting. Note damage to forward tail fairing. 
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determines whether the barrier is acti- 
vated. The barrier is raised if the an 
craft’s speed is calculated as too fast 
to stop the plane with its own brakes, 
or too slow for normal takeoff 
speed values can be varied, but the 
aircraft speed activates the barrier. The 
latter, however, also can be commanded 
from the control tower or from a con 
trol board situated near the arresting 
equipment 

When the aircraft hits the barrier, 
the brake drums start operating progres 
Blocking of a brake is impossible, 
French sav. Moreover, if one brake :s 
working more than the other, there is 
automatic compensation. Thus the air- 


lhese 


sively 


cratt is held roughly on a straight linc 
no matter where it hits the barrier or its 
angle of impact 

French engineers say that even in 
case of high stress, brake heating is neg 
ligible 

Brake disks show little wear or fatigue 
effects even after repeated use 


Tower Control 


Another feature of the system is that 
the three values of braking force can 
be selected from the control tower 
Thus if a heavier aircraft, not typical 
of an airfield’s normal traffic, has to be 
handled, control tower operators merely 
increase the braking power by push-but- 


CcP-3-VS 


X-ray perfect MIG welds on aluminum, magnesium, stainless and carbon steel sheets 


down to 030 


are the routine result with the New Miller Constant Potential, CP-3-VS 


Continuous slope and voltage adjustment even during the course of the weld means that 


the operator is able to “tune in 


no spatter. Actually, a new performance high in low voltage welding 
the introduction of this welder with its broad range of from 300 
Complete specifications, as well as recommendat 


at 10v. ° 


the desired settings. There's no burn-through; there's 


stablished with 
Ov to 25 amps 
ns for your particular 


application problems, will be sent promptly upon request 


wtlles ELECTRIC MANUFACTURING CO., INC., APPLETON, WISCONSIN 


Distributed in Canada by Canadian Liquid Air Co 


Ltd.. Montreal 


Ihe barrier 1s ready tor 
after the 


ton command 
the heavier load within 5 sec 
command signal. 

Once used, the nylon net is refitted 
and a new cable from the storage unit 
is threaded through the brake unit 
Rolled-off cable can be fitted again on 
the cable reserve if it isn’t defective 
Designers recommend the } in. cabk 
not be used more than twice, except 
when only 120 to 150 ft. have 
rolled off. Used cable in this case is 
merely cut off 

Barrier is ready for use again within 
30 min. from emergency operation. This 
time is shortened to 10 min. if a standh 
nylon net is kept ready. Brake 
requires no regulation after use 

Barrier was designed to FAF specifi 
cations by three French companics 
headed up by La Societe des Ateliers 
Rolba, Grenoble. French companics 
hope to market their barrier design 
throughout the NATO region 


PRODUCTION BRIEFING 


Weather sounding rocket, capable of 
taking a 6-lb. payload to 230,000 ft. and 
designed to be fired from a 5-in. gun 
for shipboard use or from its plasti 
shipping container, has been de 
by Solid Propellant Operations, Kocket 
dyne Division, North American Avia 
McGregor, Tex. Ammonium ni 
trate propellant, extruded into a singl 

660 lb. of 


the 


been 


druin 





tion 


star-shaped grain, provide 
thrust for 
105-in.-long, 4-in.-dia. vehi 


ipproximately 13 sec. to 
] 


Collins Radio will investigate prob 
lems involved in communicating with 
unmanned soft-landing lunar probe ve 
hicle both during flight and after land 
contract awarded by McDon- 
McDonnell is 


conducting — five 


ing under 
nell Aircraft Co 
of four 


one 
COTM panies 
month study of an instrumented lunar 
probe under contract with National 
Acronautics and Space Administration's 
Jet Propulsion Laboratory (AW July 
18, p 33) 


Northrop Corp. has a $950,000 Air 
Force contract for research in low drag 
boundary laver control 


General Electric Co. has delivered 
the first production model Polaris fire 
control trainer to the Navy. ‘Trainers 
will be installed in Polaris submarines 
to help crews maintain proficiency 


Chance Vought Aircraft has a $3.5 
million contract to install a new cle« 
tronic guidance system in Regulus | to 
supplement the mussile’s radio com- 
mand guidance system 


Convair B-58 entered Category 3 of 
its operational and evaluation program 
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see Giannini’s newest products, Booths 758 — 759 


HETEROGISTICS 


WESCON, Los Angeles Sports Arena A 
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(Giannini Controls Corporation 


A MAME TO PLAN WITH 














It’s a non-Aristotelian world; few of us can take our syllogistics 
straight. Most of us chase them with a swig each of empirical data 
and educated hunch. Let's cal! it Heterogistics! Example @) Premise: 
Giannini’s systems capability is based on unsurpassed depth of com- 
ponent experience in Air Data Instruments, Inertial Instruments, 
Servo Components. @}?r< e: From that depth comes a standard 
of performance best appreciated by those who already depend on 
Giannini for better measurement and control, everywhere on earth 
and above it. Aaa Long experience in anticipating and solving 
complex systems probler ntinuing research into changing 
requirements for component perfc rmance.@® Conclusion: Giannini 
is a Name to Plan Witt 














THESE AND DOZENS OF OTHER MEASUREMENT AND 
CONTROL SUBSYSTEMS IN DAILY OPERATION HAVE 
BUILT THE GIANNINI REPUTATION FOR FAST, 


KNOWLEDGEABLE DEVELOPMENT OF SYSTEMS 


A“GUN BARREL” HALF-A-MILE LONG 


The need was for a new inertial platform. Small and light enough for 

tactical missiles. Yet able to keep the boost trajectory gun-barrel-straight 

and the impact dispersion small. © First to answer the need was Giannini 

with a revolutionary new inertial system you can hold in your hand . . . and which costs one tenth as much 

as full guidance. ® This startling development is made possible by Giannini’s diversified capabilities and is 

based on two exclusive Giannini components. A miniature free gyro. And an ultra-miniaturized accelerom- 
eter which senses very small lateral accelerations, yet ignores the high g’s of boost thrust. 


PITCH TRIM COMPENSATOR FOR DC-8 JETLINER 


Problem...As aircraft proceed into the transonic speed range, aerodynamic 
trim characteristics change. An adjustable Mach computer and power 
package were needed to deliver corrective force at the pilot’s control 
column. ® Solution...Giannini delivered a small, highly accurate 
servocomputer-controller with a pulse-modulated output. * Douglas now 
specifies the Giannini Trim Compensator system as standard equipment 
on every DC-8 delivered. 


THREE-AXIS RATE GYRO SYSTEM FOR TITAN 


Flight stabilization of the Martin Titan required a package gyro 
system—to provide the highest degree of performance 
stability, accuracy and reliability under severe environmental 
conditions. ¢ Giannini met the requirement by designing a 
three-axis gyro system for flight control and for telemetering 
pitch, roll, and yaw rates. Two of these subsystems 

are used in every Titan. 





THIS MAKES GOOD SENSE: HE WHO KNOWS 
'MOST ABOUT ALL THE PARTS CAN BEST PUT THEM 
TOGETHER INTO A WHOLE THAT WORKS. ONLY 
GIANNINI HAS PROVEN EXPERIENCE IN SUPPLY- 


‘ING act or THESE COMPONENTS 


AIR DATA INSTRUMENTS 


Giannini Air Data Instruments offer you the widest 
choice in the industry. For years they have set 
avionic standards and served as building blocks for 
control and flight test subsystems. The Air Data line 
includes: Absolute, Differential and Gage 
Pressure Transducers — Servoed Pressure and 
Pressure Ratio Instruments — Probe and Vane 
Sensors. All give evidence of a progressive en- 
gineering philosophy that emphasizes originality, 


SERVO COMPONENTS 


The Giannini line of precision potentiometers and 


simplicity, flexibility. 


special electromechanical devices meet standard 
and special needs for all types of high-performance 
servo systems. Included are: Precision Potentiom- 
eters. Linear and non-linear. Single-turn and 
multi-turn rotary. Low-torque models. Rectilinear 
units with or without spring loading. Unique 
Spiralpot® with infinite resolution from a wire- 
wound element. Stepping Motors — Segmented 
Torquers — Milliwatt Motors. More reasons why 
Giannini serves aerospace engineering/manage- 
ment fast and well... in design, liaison, production, 


field service. » 


INERTIAL INSTRUMENTS 


Su s in the design and production of inertial 
nts puts a premium on the maker’s experi- 
r more than a decade, Giannini has been 
ng outstanding inertial components for the 
\ation’s missiles and spacecraft. The line includes: 
Gyros, Rate and Free. High-level AC or DC 
output. AC and DC electrically powered rotor. Pyro- 
technic rotor. High reliability in presence of 
endly environments. Accelerometers, 
sino and Statistical. Environments: nérmal, 
high-temperature, intense nuclear radiation. 
Integrating Acceleration Switches. Used by 
\ y all major 
>ntractors 





FACILITIES... A PLANNED FLEXIBILITY ® 


Every Giannini product is designed to solve a 
specific problem. Often, a problem never before 
solved. This calls for utmost flexibility. In design. 
In manufacture. 

At Giannini, flexibility is management-planned and 
management-guided with emphasis on these basics: 


Qualified personnel. Continuous training. A core of 
proved principles and procedures. Awareness of 


SALES ENGINEERING OFFICES 


schedules. Control of critical processes. Responsi- 
bility with authority. 


These basics guide the work of all Giannini depart- 
ments and echelons. You benefit from them when 
you choose Giannini as your contractor for 
advanced subsystems management and creative 
development programs. 


Ask a Giannini representative to call for a friendly, informative talk about your system and component 
needs. You'll find he has been selected for high technical competence and for his attitude of helpful service. 


€ CALIFORNIA ILLINOIS 


2275 E. Foothill Bivd. 8 South Michigan Avenue 
Chicago 3, Illinois 


Pasadena, California 
MUrray 1-9513 ANdover 3-5272 
SYcamore 3-210! 


Room 26! WASHINGTON 

Town & Country Villoge, 3610 Ronald Drive 
Palo Alto, California Seattle 8, Washington 
DAvenport 1-6537 PArkwoy 3-5850 


TECHNICAL LITERATURE 


Like a parabolic antenna to the space pilot, case 
studies and other Giannini technical literature 
focus valuable information and guidance for those 
with advanced design and project responsibilities. 
Please order by title or number. 





OHIO 

2600 Far Hills Avenue 
Dayton 19, Ohio 
AXminster 9-7383 


WASHINGTON, D.C. 
5228 Westpoath Way 
Washington 16, D.C 
OLiver 4-001] 


System Case Studies 


1. Trim Compensator for 
Jet Liner 
Stall Warning System for 
Douglas Corgomaster 

. Compact True Airspeed 
Computer for Rugged 
Environment 

. Voltage Monitor for 
Telemetry System 


NEW YORK 
Empire State Bidg 
New York 1, N.Y 
CHickering 4.4700 


NEW JERSEY 
Sherwood Lane 
Caldwell Township, NJ 
CApitol 6-7777 


5. Engine Pressure Ratio 
System for Jet Aircraft 


6. Variable Inlet Controller 
for Supersonic Fighter 

Component Data 

7. Air Data Instruments 

8. Inertial Instruments 

9. Servo Components 

Monthly Mailing 


10. Giannini Technical Notes 


Giannini) Controls Corporation 160 sui. sess... caioni 
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Explore new career openings. Write to Giannini’s Director of Technical Personnel. 





when 12 of the bombers were turned 
over to the Strategic Air Command last 
week at Carswell AFB, Ft. Worth. 
The 43rd Bomb Wing will conduct 
combat crew training and evaluation 
missions. Second wing will be 305th 
it Bunker Hill AFB, Indiana 


Army has awarded $30 million con- 
tract to Martin Co. Orlando Division 
for continued work on Pershing  sys- 
tem, including engineering services and 
hardware procurement. 


Pratt & Whitney Division of United 
Aircraft, F.. Hartford, Conn., will con- 
tinue development of the J52 engine 
under $11.2 Navy contract. The 8,500 
lb. thrust engine powers the Grumman 
A2F. the forthcoming Douglas A4D-5 
ind the North American Hound Dog 
iir-to-surface missile 


Northrop Corp.’s Radioplane Divi 
ion, Van Nuvs, Calif., will build an 
idditional 300 RP-76 target missiles 
under Army contract. The total con- 
tract, including spares, ground support, 
control and checkout equipment, is 


$4,147,748 


Ihe Garrett Corp.'s AiResearch Mfg 
Division, Phoenix, Anz., will produce 


232 small gas turbine engines for the 


Navv and 30 for Convair. The Navy 
contract will be for various ground 
power applications both on shore and 
on board aircraft carriers. The Convair 
turbines will support the B-58 bomber 
Contracts for the 262 turbines total 


ipproximately $10 million 


Twin Coach Co., Buffalo, N. Y., will 
continue production of Boeing 707 fin 
ind rudder assemblies under a $1.5 
million follow-on contract from Boeing 
Deliveries of the assemblies will begin 
in March, 1961, and continue through 
the following November. 


General Electric’s Large Jet Engine 
Dept., Cincinnati, Ohio, will refine the 
179 jet engine used on the Convair 
B-58 under $2 million Air Force con- 
tract. 


Western Electric Co. has a $11,341,- 
510 Army contract for development of 
high volume manufacturing and inspec 
tion techniques, special tooling, test 
equipment and facilities required for 
Nike Zeus components, plus contracts 
totaling $6,658,490 for development of 
advanced production techniques for 
Zeus electronic components 


Contract exceeding $1 million for 
depot-level maintenance of USAF 
Douglas C-133A Cargomaster turbo- 
prop transports has been awarded 
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EECO’S ALL-STAR 


LINEUP OF TIME CODE 


GENERATORS COVERS ALL THESE BASES 


From missile base to basic research, in launching-area heat or Dew-Line 
cold, Electronic Engineering Company answers your project’s time code 
needs with these outstanding time code generators... for binary or BCD 
readouts, coded for Atlantic Missile Range, Eglin Test Range or the new 
Inter-Range Instrumentation Group (IRIG) format proposed for world- 


wide use in satellite tracking 


All EECo time code generators can be used with oscillographs, strip 
chart recorders, magnetic tape or for driving neon flash lamp ampli- 
fiers .. . for time-correlation of data recorded by different instruments 
at one or more sites. All have advance-retard controls for synchronizing 


internal 1 pps to WWV. 


MORE ACCURACY PER DOLLAR 
Both time-of-day code output 
(24-hour recycling) and any 2 
of 8 pulse rates. Time-corre- 
late data to within + 1 milli 
second at a cost of only 
$7,650 for the ZA-801, $7,050 
for the ZA-802. Frequency Sta- 
bility: 3 parts in 108 per day 


Compact ... solid-state plug-in 
circuits ... sized for stand- 
ard rack mounting. Complete 
unit, including power supply, 
Pai air. 


MODEL ZA-810 36-BIT 100 PPS CODE 


ALSO MODEL ZA-810-M1 
23-BIT 2 PPS CODE (IRIG TYPE C) 


WRITE FOR TIME 
TIMING SYSTEM DI 


MODEL ZA-801 BCD OUTPUT (24-BiT) 
MODEL ZA-803 BCD OUTPUT (20-BIT) 


MODEL ZA-802 BINARY OUTPUT (17-BIT) 


GENERATES NEW IRIG FORMAT 


These new solid-state time 
code generators use proposed 
Inter-Range Instrumentation 
Group formats. ZA-801, cur- 
rently being used for National 
Bureau of Standard broadcasts 
over WWV. 


Both generators have same 
high accuracy as ZA-801 and 
802. Packaged plug-in circuits. 
Complete unit 7” x 19” x 18”. 
Weight only 35 pounds. Price 
of either model: $11,180. 


©DE GENERATOR FILE 301. 
GN CONSULTATION ON REQUEST. 


TIME TEAM 


Electronic Engineering Company of California 


1601 East Chestnut Avenue « San 
MISSILE @ AIRCRAFT RANGE 


TIMING SYSTEMS © COMPUTES ANG 


See EECo on display Booths 25 





ta Ana, California « Kimberly 7-5501 « TWX: Santa Ana Cal 5263 


RUMENTATION @ DIGITAL DATA PROCESSING SYSTEMS e 
AGE TRANSLATORS ¢ SPECIAL ELECTRONIC EQUIPMENT 


27-28 at WESCON August 23-26, Sports Arena, Los Angeles. 
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CLOSER THAN YOU THINK 


Yes ...The world has shrunk and now 

the Universe is shrinking, due to man’s 
restless thirst for knowledge. 

California General ... fabricators of assemblies 
for missiles and rockets ...is playing 

a significant role in helping to bring the 
bodies of outer space closer to us. 


One of California General's products... 
exhaust nozzles for rocket engines ...is an 
essential part of the vehicle which will 
eventually carry man into space... making us 
closer neighbors to the moon and planets. 


CALIFORNIA GENERAL, INC. 


Foot of F Street, Chula Vista, Calif. 


Temco Overhaul & Aerosystems, Green- 
ville, Tex., bv San Bernadino Air Mate- 
riel Area. First C-133 will arrive at 
Greenville this month and deliveries 
will continue through July, 1961 


Vitro Corp. of America’s Vitro Labo- 
ratories Division received a $7 million 
USAF contract for operation and 
maintenance of the Eglin Gulf Test 
Ranges through June, 1961. Vitro de- 
signed and laid out the range system 


nine years ago 


Sikorsky Aircraft Division of United 
Aircraft Corp. will modify 30 H-37 
helicopters, including installation of 
automatic stabilization equipment, un- 
der a $3,438,094 contract from Army 
Transportation Materiel Command 


American Machine and Foundry Co. 
will study methods of simplifying 
standardizing and reducing number of 
Defense technical manuals, the volume 
of which has increased four times since 
1950 


Ryan Electronics Division of Ryan 
Acronautical Co. will build AN/APN- 
122(V) doppler navigation sets for in 
stallation in Lockheed P3V-1, ASW air 


* 


craft under orders exceeding $250,000 


Navy has awarded contracts for $28 
million to Northrop Corp. for design, 
development and production of elec 
tronic components for Polaris flect bal- 
listic missile. Contracts include auto- 

checkout systems (AW July 25 


4 scopes ype 1) pcr ee 
radiometric sextants 


American Bridge Division of U.S 
ha tarted erection of steclwork 


struction of a new United f 
hangar for jet transports at Chi 

go’s O'Hare International Airport 
Hangar will be single leaf, cantilever- 


type building with a 320-ft. door 


Space Power Operation to design and 

lild systems to power equipment in 
pa chicles has been formed by Gen 
eral Electric’s Flight Propulsion Labo 
ratory Department at Cincinnati, ( Yhio 
M. A. Zipkin heads the new unit, which 
now is working on nuclear turbogener 
itor systems using high temperature 
liquid metal as the working fluid 


Kellett Aircraft Corp., Willow Grove, 
Pa., has been awarded a new contract by 
the U.S. Navy Purchasing Office for 
the manufacture of hydraulic hand 
trucks. The four-wheeled, portable 
stands are cantilever-lift type, with a 
4,000-lb. capacity, and are designated 
Model NHS-1. The trucks will be used 
in maintenance support activities and 
for handling parts, supplics, weapons 
and other items in operational service 
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Army Schedules 29 Test Flights 


For Fairchild Surveillance Drone 


Washington—Army has scheduled a 
test program of 29 flights for the Fair- 
child long-range surveillance drone dur- 
ing Fiscal 196] in a development plan 
timed at issuing the drone to overseas 
troops by mid-1964. 

Fairchild Engine and Aircraft Corp 
AN/USD-5 will be first of three drone 
types designed specifically to support 
tactical field missile operations. Army 
has ordered 15 drones for the test pro- 
gram under a $48.6 million four-year 
development contract awarded in June 
1957 

Rheem Manufacturing Co.'s short- 
range AN /USD-2 is scheduled for use 
by divisions and battle groups soon after 
the Fairchild drone becomes available 
Republic Aviation Corp.'s medium 
range AN/USDA4, to go to corps- 
strength units, is in the early develop- 
ment phase 

Long-endurance SD-5, to be issued 
to armies and army groups, has a range 
f approximately 1,000 mi. and flies at 
high subsonic speed. It will carry 150 
lb. of instrumentation, which initially 
will be photo, infrared and radar sens- 
ors. Army Signal Corps is studying tele 
vision, electromagnetic and radiation 
sensors for future installation 

The 8,500 Ib. vehicle is built princi- 
pally of plastics reinforced with glass 
fiber. Method of forming plastic struc- 
ture under high pressure was pioneered 
by Fairchild in the canceled Goose de- 
coy missile program, The USD-5 is 36 
ft. long and 8 ft. high. Delta wing has 
a span of 24 ft 

The drone is launched from a zero- 
length rail. Solid fuel Picatinny Ar- 
senal boost rocket burns three seconds, 
then drops off. Sustainer engine is a 
Pratt & Whitney ]60 turbojet. Booster 
has a thrust of 40,000 Ib., and the 
drone is controlled in the boost phase 
with a jetavator 


Inertial Navigation 


Each mission is preprogramed, using 
in inertial navigation system for guid- 
ance. An autopilot is used for stabiliza- 
tion. As the drone approaches the re- 
covery area, excess fuel is jettisoned and 
the engine flames out 

Twin recovery parachutes then de- 
ploy, and the landing shock is attenu- 
ated by air bags, one under the nose and 
one under cach wing. 

During flight, sensors transmit real- 
time data to a command post acquisi- 
tion hut. System also contains on-board 
data tape which can be stored and re- 
moved after recovery. 

First powered drone flight was made 
May 14, and second June 24, both at 
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Yuma Drone Test Station 
flight lasted 70 min., and th 
lasted more than two hour 
runs were prececed by thre 
dummy launches to test the 
tem and by two Boeing B-52 droy 
1,500 ft. to exercise the pa 
system 

Pratt & Whitney J60 pow 
the military version of the JT12 
earlier this month received it 
Aviation Agency airworthine 
cate (AW Aug. 8, p. 39). Th 
J60, rated at 3,000 Ib 
will the Repub! 


take 
also 
drone 
Army manned recon: 
aircraft will continue in combat 
lance use, but the fluid tactical 
warfare 


pow er 


Savs 


envisioned in missile 


unmanned drones necessar\ 


All Weather Capability 
Col. George M. Wertz, deput 


mander of the Army Combat 
lance Agency, points out that 1 
sance vehicles must penctrate 
enemy without 
weather minimums. He said 
be developed with range and 
characteristics giving 


territory 


ance 


es , 
Ni 


oh aaa 


hance of survival without requirement 
for airfields. ; 

Faizchild is building vehicles and as 
sembling ground support equipment at 
its Hagerstown, Md., plant. Systems 
manager for electronics, guidance and 
ontrol is Fairchild’s Astrionics Divi- 
ion 

Major subcontractors in addition to 
Pratt & Whitney are Space Recovery 
Svstems, Inc., for landing svstems; 
l'exas Instruments, Inc., radar; Fair- 
child Camera and Instrument Corp. 
ind Chicago Aerial Industries, Inc., 
cameras; National Electric Products Co. 
booster cases; Minneapolis Honeywell 
Regulator Co., inertial navigation; 
Eclipse Pioneer Division of Bendix 
Corp., autopilot; CBS Laboratories Di- 
ision of Columbia Broadcasting Svs- 
Inc., data display; Philco Corp., 
International Tele- 
Laboratories, 


tems, 
computers, and 
phone and Telegraph 
guidance. 

rhe 29-flight test program scheduled 
for the remainder of this fiscal vear will 
nake use of 15 test vehicles. Fairchild 
stimates each production drone will 
ost $350,000-$400.000, and each data 
icquisition-ground handling system will 

st about $2 million. 

Ground support equipment will be 
used for more than one drone, and 
Fairchild will fabricate the vehicles so 
that parts most damage-prone can be 
eplaced quickly by the- launch crew. 


Republic Tests Swallow Chute System on Sled 
Republic Aviation missile engineers make final adjustments to this sled testbed prior to 
running tests on the main parachute system of Republic's Army SD-4 Swallow recon- 
naissance drone for the Signal Corps. Sled pushes the system down rails at from 200-300 
mph. to check out mechanism which makes the Swallow recoverable. Swallow, a delta-wing 
configuration, is powered by a Pratt & Whitney JT12 turbojet engine (AW July 6, 1959, 
p. 85) and will use infrared detection and radar to report enemy activities. 
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BELL 


AVIONICS 


MINIATURE 
ACCELEROMETER 








It’s the LIGHTEST and SMALLEST with HIGHEST PERFORMANCE of any 
Accelerometer available in quantity today. 

The BELL Model III B Accelerometer* is an electrically constrained, linear, inverted 
pendulum type with a D-C forcer and spring suspension. This precision instrument has 
been thoroughly tested and evaluated by government laboratories. 

The superiority of Bell Accelerometers has been proved in many competitions. They 
have already been selected for such programs as: 


SERGEANT — AGENA (including SAMOS and MIDAS) 
RANGER — SKY BOLT 


* A new Model Y A will shortly be available with the same performance but a substantial reduction in both weight and size. 





} ] MODEL IIIB IS OTHER BELL AVIONICS PRODUCTS 
AVAILABLE WITH ANALOGUE also designed and developed by 


mee © YF ee OR DIGITAL CIRCUITRY Bell's Inertial Systems Laboratory 
—S- Max. under the direction of 


Dr. Helmut Schlitt include 
: ny Digital Velocity Meters 
Weight: 0.7 pounds ; me ~ 7 : 
1.9995”... Inertial Guidance Platforms 
st 1.9999” 2! Gyroscopes 
: Gravity Gradient Meters 
*-2.200” Dia. Max 





Range: + 45g 

















Direct inquiries to: Instrument Laboratory * 4515 Superior Ave. +* Cleveland 3, Ohio 


BELL AEROSYSTEMS COMPANY 


qa FORMERLY: Bell Aircraft Corporation BUFFALO 5, N. Y. 





NEW AVIATION PRODUCTS 





Helicopter Power Unit 


Electrical power unit provides d.c. 
current to start helicopters aboard Navy 
ships 

Model BS41-400K4 power supply is 
rated 26 to 38 300 amp. with 
permissible overloads to 900 amp. The 
power supply unit contains magnetic 
amplifiers and silicon diode rectifying 
elements 

Christie Electric Corp., 3410 W. 
67th St., Los Angeles 43, Calif. 


v.d.c., 


Radar Safety Plate 


rav tube 
\A 


fatiguc 


safety plate, de- 
control 
without 


signed for | radar centers, 


reduce creating 
rhion 

incorpor 
ating which is grounded 
} 


ites a transparent 


ipacitance ettect 
ultra- 


t rati 


iminat mn 


density 


filter absorbs 


, 
neutral 


ises the contras 


opes to be monitored 

1} rooms. The safets 
upplied with or without 
ind with am 


‘ oating 
1 col haract tic 


Marks Polarized Corp., 153-16 10th 
Ave., Whitestone 57, N. Y. 


Solid Rocket Wire 


Steel wire is designed 


for solid 


to form casing 
fueled rockets wire, 


which is combined with plastics to form 

the high pressure containers, has a ten 

ile strength of 575.000 3S 
National-Standard Co., Niles, Mich. 


Polaris Power Unit 


unit drives the main hydraulic 
svstem of the first and second 
Polaris missile. The package has 

1 guaranteed storability of five vears 
The APU operates on 28 v.d.c bat- 
teri it 11.000 to 20,000 rpm The 
pump section operates on MIL 5606 
fluid with a maximum operating tem- 
perature of 275F. Pump operating 
range is designed to meet varying load 


Power 


stages 
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Maintenance Trailers Support Republic F-105 


Air transportable trailers will permit 
The trailers 


painting, welding 


at forward air strips 
electrical repair 
units provide 120 v., 60 cps. a« 


Aviation designed the F-105 ground 


requirem if 
An unag 
ing heat 
heat nk 


from high 


Vickers, Inc., division of Sperry Rand 
Corp., Detroit 32, Mich. 


Rocket Igniter Shut-off 


Pneumatic actuator cont 
of SF-1 fuel to rocket moto 

Helium gas is used to actu 
line ball valve which opens at 
0.010 to 0.15 sec. and closes 
to 0.100 sec. Operating p 
the valve is 750 
bient temperature range is fr 
to +165; pressure drop acr 


cryogenk 


yeurnatic-hydraulic 
of the trailers supply air at 200 psi. 


lron level maintenance on Republic F-105 aircraft 
lesigned for one of five operations: metalwork, 


Self-contained power 


Republic 


work 


t units. 


ipproximately 14 in. of water at 400 
pph. flow 

Koehler Aircraft Products Co., 409 
Leo St., Dayton, Ohio. 


ECM Cooling System 


Liquid cooling system for airborne 
electronic countermeasures system con- 
sists of a hydraulic coolant pack with 
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onstant-mass blower-radiator assem- Hot Gas Valve High Temperature Locknut 


Pressure relief valve relieves exces Self-locking nut is rated at 145,000 
pressure in solid-propellant gas genet psi, axial tensile strength with a tem 
tors. Original application was for perature ceiling of 1,000F. The light 
altitude control system fot re-ent! weight nut is intended for high per 


vehicl formance aircraft and missile require 


The valve, model PRV-29, can be set ments 
at any cracking pressure between 1,25( The FN 
and 1,650 psig. with operating line tem NAS 1291C requirements and has 
reduced-height hexagonal wrenching 


Tl ling tey mnonent 
he cooling system components 


1014 nut exceeds minimum 


irea for minumum mass. The nut is 
rated for locking torque on the basi 
if 15 separate seated applications at an 
induced bolt stress of 75,000 psi., rather 


than on basis of 15 unseated applica 
r nhs 

Standard Pressed Steel Co., Jenkin- 
town, Pa. 


High Speed Switch 


ight, high speed Size 8 rota 


be mounted together (as shown) or i siscraft or missiles ha 
- 1, lee | . shion ] 

ratel The cooling , weigh i } ped to sequence r 

t i " time 


ib. and measurit 

has a capacity of 2,000 \ 
45 is provided as coolant 
temperature of 185K deli 
ind 55 psig discharge pres r 
requirements ques, a 


} 


> phase, and ’ 


carfott Division of General Pr 
1150 McBride Ave., Littk 


tur t O00] i } ( Kk 


CTatu 


poses re to Z 
Eastern Industries, Inc., 100 Skiff St f to MIL-E-527 cision, Inc 
Hamden, Conn. Marotta Valve Corp., Boonton, N. J Falls, N. J 


New GV-1 tanker delivers jet fuel 
for the United States Marines 





Unit Provides Night Landing Simulation 


Washington—F light simulator attach 
ment, expected to reduce the costs of 
training pilots to shift from instrument 
to visual flight conditions in the land 
ing approach area, has been developed 
by Burton-Rogers, Inc 

Simulator Landing Attachment for 
Night Training (SLANT) provides a 
ealistic visual manny ng of night land 
ng conditions from the point of break 
uit through touc hd lown to the end of 
landing roll. SLANT has been demon 
trated to the Navy and Air Force 

Simplicity and easy maintenance are 

med for SLANT by the company, 

| claims that rear projection 
ed in SLANT, plus. its 
will offer significant pur 
maintenance savings when ‘if me Seed 
sts of more mm Low . - 
circuit tel y , , >" 
SLANT projection unit is cradle-m ted and counterbalanced to present varying degrees 
of runway approach angles. Spe feeds through boom arm, at the right of unit, 
for screen projection three feet f Disk weights above are counterbalanced. Servo 
drive motor at the top of the cra verns aircraft yaw angle, while vertical-mounted 
servo on the rear presents sidesli; t Switchbox positioned on base mounting of 
prototype model is manually opx pick up inputs from simulator trainer. Later 
production models will accomp! task automatically. 


Now Marine Corps jets can refuel at 300 knots — over with jet fighters at 1000 miles from its home base to 
25,000 feet high. The new GV-1 Lockheed Hercules off load pounds of fuel. 

tanker pumps jet fuel probe-and-drogue style at 300 The first of the GV-1s will go on active duty this year. 
GPM. There's a hose-pod mounted outboard of the 


engines on each wing, so the big tanker can handle Lc CKH a z= | 


customers two at a time. The GV-1 can rendezvous GEORGIA MARIETTA, GEORGIA 
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SEALED 
ELAPSED TIME 
INDICATORS 


i -. 
* ‘J » 
igs: “tm 


SCHEDULE MAINTENANCE — STUDY PRODUCTIVITY 


Gloss-to-metal se 
Compact 


low 


cost, 
ASA MIL dimensions, 2 
to read standord 


aled ELAPSED TIME indicators 
Standard 
Easy 

10 


tamper-proof 
and 3'4 
registers ] 


sizes 


size counter 


hour steps to 9999.9 or hour steps to 99999 
Hermetically sealed. Shielded. Starts, operates 


continuously from 
125 or 220-250 
request. Marion In 
Honeywell 
U.S.A 


Toronto !7, Ontor 


¢: — 
wes 


Aw 
Visit Booth 





Industrial Sites 
for Lease 
-in Southern California 


Regulator 


In Canada, Honeywell Controls 


+85 °C. For 110- 
AC. Bulletin on 
Minneapolis- 
N. H,, 
limited, 


55°C to 
volts 60 cycle 
strument Division, 


Co Manchester 


10. 


Honeywell 


euTues 


2722 at WESCON 


SAN BERNARDINO COUNTY, 


America’s fastest-growing area, 
hub of vastly-diversified recrea- 
tional and cultural facilities, reser- 
voir of skilled manpower. Ready 
for immediate occupancy. Lease 
all or part of these fully- 
developed sites 
Chino Airport — 100,000 sa. ft. 
of hangars, offices, warehouses, 
plus 300 acres adjoining indus- 
trial land. Cafeteria. Ample 
ramps, 6200-ft. runways. All utili- 
ties in. 4¢ per sq. ft. 
Daggett Airport—75,000 sa. ft. 
hangars with sprinkler system, fire 
dept., and water furn., offices, 
210,000 sq. ft. nose hangars, 
15,000 sq. ft. storage and small 
shop area, all on 1,000 acres. 
Additional 600 acres available. 
280 living units with Olympic 
swimming pool. 6400 ft. lighted 
runways, FAA-INSAC facilities. 
Main line rail spur. 2/2¢ per sq. ft. 
Write or wire: 

A. B. Groos; Dir. of Industry 

Sen Bernardino County 


196 West Third Street 
Son Bernardino, Calif. 


Most of us recall at least one class- 
mate who “never cracked a book”, 
but somehow got by. But today, in 
business and industry, “just get- 
ting by” isn’t good enough 

Men who get ahead read regu- 
larly and well... and particularly 
the McGraw-Hill specialized publi- 
cation that is edited selfishly for 
them. Like this one for you. 

Recently, research in another 
field showed that men who invested 
five hours a week in reading busi- 
ness magazines earned an average 
of 75 percent more than those men 
who spent only an hour in reading. 
It makes sense in your business, 
too doesn’t it? 


Men who read more...carn more! 
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ing configurations are presented by 
means of an opaque film strip within 
the projection unit. This film, which 
Burton-Rogers savs will not stretch, is 
passed between a fixed light and a view- 
ing screen so that a projected image is 
produced on the screen. Correct per- 
spective of is controlled by 
maintaining an exact scale relationship 
between the film and the light source so 
that the scale reflects a true analogy of 
the relation hip between the simulated 

raft and 

LI s¢ 

ch of 


nent result 


the image 


the runway 


servo systems to sense 
of 


curate 
wirctT ift 


of se par ite 


the urcraft move 
in the a 
rd ot 


th mpany said 


' shor o 
posit ning 


if the film rega iltitucde 


’ 


Complete System 
\ omple te SLANI tem, all of 
} contained within the sim- 
of the 


ontrol 


! in be 
room, consists 
the 
| in a separate cabinet to 
il display with the simula 
kit to 


the aircraft position signals 


training 
ion unit computer 
yvnchro- 
vist 


modification 


! 
trainct 


rovide further realism, variations 
in ceiling, visibility broken 
ire produced within the projec- 
oft | 

iable densitv light filters 
n-Rogers i\ that the us 


technianc 


1 
ind cloud 
effects 
tion unit by means separately con 
trolled, var 

Burt 


prov 


of 
climinates 
ind errors im 
usually found in front pro- 
ms because of the displace- 
cen the the 
Company points out 


tion 


distortion 


projector ind 
f the viewer 
he light source for the picture and 
student are the same from 


reen in SLANT, climinating dis- 


distance 


In addit 


dition the 
ANT 


tem with direct projection 
climinate 


mpan said 


SI 
] 


ilso two major problems en 


which transmit 
nigh a closed television cit 


of 


loss 


ountered in tems 
the 
h 
the limitation 

ind the 


through the resolution 


cuit These are SIZ 


existing television receiver 
f pi clarity 
of the 


ipabilits 
used 


ture 
particular television 


tem 


Over-all Costs 
While Burton-Rogers 
nounced any frm 


the « ompany 


has not an- 
price for SLAN'I 
said that next to 
major 
over-all 


tem 
basic training needs, its 
onsideration the 

Advantages claimed 
low purchase, installation 
Compan 


expected 


mecting 
aesign was 
st to the user 
said 


maintenance costs 


siderabk wings can be 
the tem because of its compact 
hich reduces the demand on floor 
pace the of 
equipment, the small degree of simula 
tor ind the versatility of 
changing airport lavout patterns for the 


cost of an inexpensive film belt 


elimination television 


modification 


AVIATION WEEK, August 15, 1960 














THERE IS NO ROOM FOR SMALL MINDS where men fathom the laws and create the ve- 
hicles of space. Nor is there any limit to what these minds can accomplish in a total celestial climate 
like Martin-Denver. If you seek the stimulation of projects, associates, tools, accomplishments 
far beyond the ordinary, write: N. M. Pagan, Director of Technical and Scientific Staffing, Martin- 
Denver, P.O. Box 179H, Denver, Colorado. 
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KNOW YOUR ALLOY STEELS... 


This 


ert f advertisement 
Though much 
he 


broad ex perv 


Broadly speaking, the primary pur- Brinell numeral. This is especially 
pose of annealing is to soften steel true where critical tooling is in- 
and make it more workable. An- volved. It is a very versatile struc- 
nealing, as applied to alloy steels, ture, as it gives best results in such 


may be defined as a process that operations as broaching, tapping, 


heats above, and furnace-cools threading, deep drilling, boring, 


through, the critical range at a con- milling, and tooling as applied on 
trolled, specified rate of speed ; or single- and multiple spindle bar au- 
that heats to a point within, and tomatic machines. 
furnace-cools to a point below, the 2) Spheroidized structure. There 
critical range. In either case, the are ain dt neral fields of use for this 
choice depends upon the structure type of structure when alloy steels 
and maximum hardness desired. are employed. In the low and me- 
The first method produces a la- dium carbon ranges, spheroidization 
mellar pearlitic structure, while the is necessary for cold-shaping opera- 
second creates a spheroidized con- tions, such as heading, extruding, 
dition. These will be discussed sepa- drawing. In the higher carbon ranges 
rately in the following paragraphs: (over 0.60 pet), it is mandatory 
1) Lamellar pearliti It where machining ts involved, be- 
should be mentions d at once that cause it tends to lower the h irdness 


: , f the steel. 
this structure can be obtained both “a :; ” 


If vou want more details about 


1 


as des ribed above ind DY a modi- 


: ; co ct . soc Of anne ino 
fied method known as isothermal these and other uses of annealing, 


annealing. In the isothermal proc- and the results to be expected, by 


ess. the steel is heated above the all means consult with our technical 
Stall \nd when you need alloy 
steels. Bethlehem can offer the full 


range of AISI standard 


critical temperature (austenitized), 
then transformed at a_ predeter- 
mined temperature, which depends 


ary : 2 anacetl analoass | 
upon the analysis. This operation well as special-analyst and 


requires two furnaces or salt baths all carbe 
—one for austenitizing, one for 


transformation. 

Lamellar pearlitic structures are 
generally associated with machin- 
ability in carbon ranges from 0.20 to 
0.60 pct, prov ided the hardness does 


not exceed the optimum maximum 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
Export Distributor: Bet 1 Steel Export Corporat prone 
BETHLEHEM STEEL Riva 
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Brush Operations Monitors’ response to signals is virtually instantaneous—less than 4 milliseconds. 
Multiple high-speed events are clearly defined from start to stop, on a common time base—and at rates up 
to 500 per second. Portable 30 channel or rack-mounting 100 channel models record sharp reproducible traces 
with fixed-stylus electric writing that provides the utmost in reliability. ‘Built-in’ transistor switching to 
eliminate relays is optional. No direct writing recording system can match the capabilities of Brush Operations 


Monitors for industrial and military analysis 
and control. Write for complete specifica- brush 
tions and application data. INSTRUMENTS 
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The new Brush Trans-Switcher eliminates relays—greatly simplifies your problems of operations monitor 
ing. Designed to take full advantage of the fast response and high resolution of Brush Operations Monitors, 
this compact, solid-state switching unit accepts up to 100 different ‘‘on-off’’ signals in a broad range of 
pulse shapes and amplitudes. Interchangeable, plug-in decade boards are designed to accept different 
voltage ranges and modes of operation. Avoid the “black box’’ approach—specify the standard Brush 


Trans-Switcher for the ultimate in precise, reli- 
ri » details —___ brush INSTRUMENTS 


able monitoring. Write for complete details. 
Orvisionm oF 
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37T AND PERKINS CLEVITE CLEVELAND 14, OHIO 
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Generator propellant grain is wrapped with 0.007-in. glass tape, each turn overlapping half the tape width to provide double thick- 
ness. Saw-trimming to final size (right) is done to grain at burning end to provide smooth finish and good adhesion of inhibitor. 


Rocketdyne Builds Tartar, Terrier Gas Generators 


Production of solid propellant gas generators 
to provide rapid activation of Tartar and 
lerrier missile electrical and hydraulic sys- 
tems will be carried out at McGregor, Tex., 
by North American Aviation’s Rocketdyne 
Solid Propellant Operations under a Navy 
contract. Compact gas generators (com- 
pleted unit is at left) use a clean-burning 
RDS-176 propellant that leaves no detri- 
mental deposit on component parts of the 
gas generator system. These gas generators 
incorporate a novel boost phase of fast burn- 
ing nitrate-perchlorate oxidizer that over- 
comes the initial inertia of the missile system 
turbines and a cool burning main stage 
propellant adaptation of ammonium nitrate 


propellant used in the M15Al JATO. 


Full-sleeve insulation, Formica FF-34 fibrous glass-impregnated cloth protects gas generator case from heat of burning propellant, in combi- 
nation with glass tape, holding case outside temperature to maximum of 200F although the RDS-176 propellant burns at approximately 


2,100F. End plate (right) is ready to be locked into place with grain already inserted 1S¢ 
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(Hoffman ) 


Maintenance of electronic 
equipment in the field is of 
prime importance in the 
defense of the Free World. To 
keep this equipment in per- 
fect operating condition and to train the 
men who must install and maintain it is the 
work of expert field engineers. Hoffman’s 
Field Service Department offers to military 
and industrial customers a complete pack- 
age of services including field engineering, 
overhaul and repair, as well as on-the-job 
and in-plant training programs. Expert per- 
sonnel, with a background gained through 
experience, provide Hoffman with the capa- 
bility for solving your field service problems. 


COUNTERMEASURES 


Hoffman /s.sctromies CORPORATION 


Military Products Division 


3740 S. Grand Avenue. Los Ange/es 


7, California 





WHAT'S NEW 


Publications Received: 
Small Gas Turbines—Arthur W. Judge— 
Macmillan Co., 60 Fifth Avenue, N. Y. 
$10.00; 328 pp. Emphasis is placed 
on the medium output engines, but also 
covers models of 30 to 40 bhp. and 
1,000 to 1,500 bhp. 

Missile Acrodynamics—Jack N. Nielsen 
~McGraw-Hill Book Co., Inc., 330 W. 
42nd St.. New York, N. Y. $12.50; 
450 pp. Various methods of determin- 
ing the air flow about missiles, wing- 
body and wing-body-tail interference, 
vortex effects in missiles and stability 
derivatives are presented. 

Rocket Propellant Handbook—Boris Kit 
& Douglas S$. Evered~The Macmillan 
Co., 60 Fifth Avenue, N. Y., N. Y. 
$12.50; 349 pp. Description of chem- 
icals, including fuels, oxidizers and 
monopropellants having possible use as 
rocket propellants. 

Theory of Inertial Guidance—Connie L. 
McClure—Prentice Hall, Inc., Engle- 
wood Cliffs, N. J. $12.00; 340 pp 
Approaches the basic fundamentals and 
theories of Inertial Guidance in the 
Space Acronautical Engineering pro- 
gram. Includes appendices, charts, 
graphs and a bibliography 

High Productivity in Heavy Engineer- 
ing—A. G. Thompson—Iliffe & Sons, 
Ltd., Dorset House, Stamford Street, 
London S.E.1. 66s. 3d. (approximately 
$9.29); 339 pp. Technology which has 
been built up around welded fabrica- 
tion, accurate dimensioning, coding, 
methods of transferring dimensions, etc 
Assembly and handling and quality 
control and inspection are dealt with 
ilso 

Systems Preliminary Design—Joseph J. 
Jerger—D. Van Nostrand Co., Inc., 
Princeton, N. J. $14.75; 625 pp. Ref- 
erences to complete works is provided, 
ilthough theoretical background mate- 
rial is used. Includes chapters on re 
liability theorv, heat transfer, static and 
dynamic stability of aerodynamic and 
space vehicles 

Artificial Earth Satellites—Vol. I. & II 
—Translated from Russian—Fdited by 
L. V. Kurnosova—Plenum Press, Inc., 
227 W. 17 Street, New York 17, N. Y 
$9.50; total of 227 pp. Exploration 
of the data obtained from Russian satel- 
lites and the results of the scientific in- 
vestigations. This is the revised work 
from the reports presented at the Fifth 
Assembly of Special IGY Committee 
in August, 1958 

Dynamics of Conducting Gases—North- 
western University Press, Evanston, III. 
Papers and lectures which were pre- 
sented at the 1959 Proceedings of the 
Third Biennial Gas Dynamics Sympo- 
sium. (212 pp.) 

The Restless Atom—by Alfred Romer— 
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French Matra R-530 


" 


Missile on Vautour 


New French Matra air-to-air solid propellant missile, the R-530, is a derivation of the Matra 


511 which was produced in limited quantities 


Missile is mounted on wing of a Sud Vau- 


tour twinjet bomber. Missile apparently will be manufactured in a limited quantity; weight 


is 430 lb., span is 3.6 ft. and length is 11 ft 


Doubleday & Co., 575 Madiso1 

nue, New York, N. Y. $.95; 
paperbound. A history of the 

progress made by Henri Be 

Ernest Rutherford, Wilhelm R 
Albert Einstein and others 
Rocketship X-15—by Myron B 

—Julian Messner, Inc., 8 West 
Street, New York 18, N. Y 

288 pp. A study and account 

X-15 project 

Statistical Handbook of Science Educa- 
tion—National Science Foundation 





Wash. 25, D. C. $.55; 94 pp. Statis- 
tical material on the education and 
training of scientists and engineers in 
the U.S. 

Plasma Dynamics—F. H. Clauser—Ad- 
dison-Wesley Publishing Co., Inc., 
Reading, Mass. $12.50; 369 pp. Based 
on an international symposium on 
plasma dynamics held at Woods Hole, 
Mass., June 9-13, 1958, under the spen- 
sorship of the National Academy of 
Sciences and the Office of Scientific 
Research, ARDC. 
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_ SIGNAL-TO-NOISE RATIO 
SIZE 11 MOTOR-GENERATOR 





The high performance Size 11 Servo Motor-Generator 


features 0° phase shift and a signal-t 
of 300:1. It is designed primarily to replace 
Size 15 units in high gain damping app 
In-phase speed-sefsitive output variat 
temperature variations are ‘stabiliz 

. over the temperature range and 

and frequency variation are stabilized to 


KEARFOTT DIVISION 
Little Falls, New Jersey 
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i-sensitive voltage 
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+ 0.2% for voltage and 0.03% cycle for frequency. 
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The Exploration of Space—Robert 
Jastrow—the Macmillan Co., 60 Fifth 
Ave., N. Y. 11, N. Y. $5.50; 160 pp. 
Discusses the Van Allen radiation belts, 
the Argus experiment, plasma and mag 
netic fields in the solar system, rocket 
astronomy and other categories 
Advances in Cryogenic Engineering— 
K. D. Timmerhaus—Plenum Press, Inc., 
227 W. 17 Street, N. Y. 17, N. ¥ 
$13.50; 584 pp. Proceedings of th 
Fifth National Conference, held 
University of California in 
Sept. 2-4, 1959. Volume V 
Infrared Radiation—Henry | Hack 
forth—McGraw-Hill Book Ci Inc., 


+ th 
it the 


New York 36, N. Y 
4 minimum of mathe- 
and cl 


330 W., 42nd St., 
$10.00: 27? 

t Ut be - pp 
arte cieal 


practical examples, 
llustr: itions ire given in explaining the 
versed lity and inherent possibilities of 
infrared. 
Handbook of Geophysics—U.S. Air 
Force—The Macmillan Co., 60 Fifth 
Ave., New York, N. Y. $15.00; 84x 1 a 
Revised Edition Topics presented a 
the earth’s atmosphere, 
radiation, meteors and weather 
Sixty civilian scientists em 
ploved bv the U.S. Air Force 
th, book 
Advances in the Astronautical Sciences 


geomagnetism, 
cosmic 


ind others 
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aviation refueling equipment 


Contains Facts and Figures on 
Buckeye’s complete line of new avi- 
ation refueling equipment. 
OVERWING REFUELING NOZZLES 
UNDERWING REFUELING NOZZLES‘ 
OIL NOZZLES 
VALVES AND ADAPTERS 


HYDRANT COUPLING AND 
EMERGENCY VALVES 


HYDRANT ADAPTERS 
HYDRANT MANHOLES 


MILITARY SPECIFICATION 
REFUELING EQUIPMENT 


catalog 


If you have anything to do with the 
purchase or specification of aviation 
refueling equipment, or if you're 
just curious, we want you to have 
a copy of our new Buckeye Avia- 
tion Refueling Equipment catalog. 
It's free for the asking. 


; BUCKEYE IRON & BRASS WORKS 
: write Aviation Department 
PO Box 683, Dayton 1, Ohio 
Please send free Aviation Refueling 
Equipment Catalog AW.660 
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1 Press, Inc., 227 W 
Cl ork 17, N. Y. $8.00; 356 pp 
Ihe Proceedings of the 2nd West 
ern National Meeting of the American 
Astronautical Society. 
Revolution in Transportation—by Kar! 
M. Ruppenthal—Graduate School of 
Business, Stanford University, Stanford 
Calif $4.75 Based on 
peeches given at the 1959 Transport 
tion Management Program at Stanfi 
University, and the 14th annual con 
tion of the National Defense Transp 
tation Assn 
Theory of Wing Sections—by |: 
Abbott & Albert E. Von Doen! 
Dover Publications, Inc., 180 Var 
Street ew York 14, N. Y. $2 
693 pp. paperbound. Concise pr 
tion of the most important 
ilts of research 
it subcritical | 
Gvrostatics and Rota 
Andrew Grav—Dov 
N. ¥ 


[y St. 


153 pp 


ind usefi 


on the aerodvnami 
of wing sections speed 
4 Treatise on 
tional Motion—b: 
Publications, In 180 Varick St 
14, N.Y $2.75; 530 pp. paperbound 
A svstemat liscussion of gvrostat 
ction and rotational motion 
Theory of Flight—bv Richard von M 
Dover Publications, Inc., 180 Var 
Strect, N. Y. 14, N. Y. $2.85 
rbound Account of fun 
1, 


629 pp 
lament 
1 ThA 
Basics of Gyroscopes—by Carl Mach 
r—John F. Rider Publications, In 
W. 14 St.. New York, N. Y. Vol 
112 pp.. Vol 120 pp. $3.30 ca 
perbound. Basi lpr pursmenal of the 
principles of ence of gvt OSCOD!I 
Theory of Thermal Stresses—Bri \ 
Bolev and Jerome H Weiner. John 
Wilev & Sons, Inc., 440 Fourth Avenue 
New York 16, N. Y., $15.50; 586 pp 
Account of theoretical techniques for 
determination of stresses produced in 
olid object when it is subjected to spe 


ied he 


iting conditions 
Fundamentals of Rocket Propulsion— 
Ravmond E. Wiech, Jr. and Robert I 


Strauss—Reinhold Publishing Corp., 





Tu-114 Records Certified 
Moscow—Federation Acronautique In- 
ternationale has certified 24 world speed 
records set by a Russian four-turboprop 
lu-114 during three flights last March 
and April (AW Apr. 25, p. 41). 
1,000, 2,000 and 
closed course flights, each of 


The marks involve 
5.000 km. 
which set eight records for speed with 
loads of 0, 1, 2, 5, 10, 15, 20 and 25 
metric tons. As confirmed by FAI, the 
'u-114’s speed for 1,000 km. was 871.38 
kph. (541.13 mph.), for 2,000 km. it 
was 857.277 kph. (532.369 mph.) and 
for 5,000 km. it 877.212 kph. 
(544.749 mph.). 

Six of the records were formerly held 
by the United States. 


was 
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430 Park Avenue, New York 22, N. Y., 
$5.50; 135 pp. Illustrations and ex- 
planations of the rocket engine. 


Aviation in the Modern World—James 
V. Bernardo—E. P. Dutton & Co., Inc., 
300 Fourth Avenue, New York 10, 
N. Y., $5.95; 352 pp. History of avia- 
tion plus missiles and space vehicles. 
Photos and line drawings are provided. 


Nuclear Flight—Lt. Col. Kenneth F. 
Gantz, USAF—Duell, Sloan & Pearce, 
Inc., 124 FE. 30th St., New York 16, 
N. Y., $4.00; 216 pp. A report of prog- 
ress being made by the USAF toward 
nuclear flight. Including a glossary of 
terms, guide to symbols, and notes on 
the contributors. 


Dynamics of Conducting Gases—Ali 
Bulent Cambel & John B. Fenn— 
Northwestern University Press, Evans- 
ton, Ill.—The proceedings of the Third 
Biennial Gas Dynamics Symposium pre- 
sented by the American Rocket Society 
and Northwestern University. 


Digital Computer and Control Engi- 
neering—Robert Steven Ledley—Mc 
Graw-Hill Book Co., 330 W. 42nd 
Street, New York 36, N. Y., $14.50; 
§3 PP This book, which is divided 
into five parts, covers the field from a 
detailed engineering viewpoint. 


Wind on My Wings—Percy Knauth— 
Doubleday & Co., 575 Madison Ave., 
New York, N. Y., $3.95; 237 pp. An 
account of the author's experience on 
his mastery of flight from his first solo 
to a 25 hr. trip across the Atlantic in a 
light plane. 


Ghost Ship of the Pole—Wilbur Cross— 
William Sloane Associates, Inc., 425 
Park Ave. South, New York 16, N. Y., 
$5.00; 304 pp. Story of the Italia, the 
dirigible that crashed into the Arctic 
Ocean on May 25, 1928, her captain, 
Umberto Nobile, and her crew. 


The Years of the War Birds—Arch 
Whitchouse—Doubleday & Co., Inc., 
375 Madison Ave., New York, N. , 
$4.95; 384 pp. Account of the pilots 
ind planes of World War II. 


Civil Air Regulations for Mechanics— 
Acro Publishers, Inc., 2162 Sunset 
Blvd., Los Angeles 26, Calif., $4.50; 
152 pp. Applicable to mechanics work- 
ing on either the structural or engine 
sections of aircraft. 


Flights of Fancy—F rank K. Smith—Ran- 
dom House, Inc., 457 Madison Ave., 
New York 22, N. Y., $3.95; 247 pp. 
The author relates his and his family’s 
idventures on “Fancy,” a Piper Co- 
manche. 
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PROBLEMATICAL RECREATIONS 27 
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A man started for a walk when the hands of his watch were coinci- 
dent between three and four o'clock. When he finishéd, the hands 
were again coincident between five and six o’clock. What was the 
time when he started, and how long did he walk? 

School Science and Mathematics 
We counted up the other day and found that Triad Transformer 
Corporation, a Division of Litton Industries, makes 982 different 
transformers. RIQAP, the Signal Corps quality control plan, deter- 
mines the environment in which the transformers are made 


ANSWER TO LAST WEEK ROBLEM: He didn’t end up with two 


equal squares; their sides are 31” and 49”. 


LITTON INDUSTRIES 
Beverly Hills, California 
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_ NEW HIGH PERFORMANC 


1 


SIZE 8 MOTOR GENERATOR 


Kearfott’s new Size 8 high performance servo 

motor-generator features high signal output 

and extremely low null voltage. The signal-to- 

noise ratio of 100:1 and linearity of 0.2% make the application 

of this motor generator to lightweight integrator packages 

most desirable. Stainless steel construction and thermal stability 
assure its reliability and long life in the most severe environments. 


KEARFOTT DIVISION ‘> GENERAL PRECISION. INC. 


Little Falls, New Jersey Other Divisions. GPL. Librascope. Link 











Another of a series of files on 
precision products by ALINCO 


LOAD 
CELLS 


Model 344 
Tension 
Compression 
Load Cells 

© ACCURACIES OF 


© HIGH LINEARITY 
© LOW HYSTERESIS 


=0.1% 


ALINCO is now producing 
a new tension compression 
load cell, thoroughly tested 
and use-proven for reliability 
and accuracy. 

Designed by ALINCO to 
meet the latest and most 
stringent requirements 
rocket and missile testing, 
Model 344 and 344LS (Linear 
Standard Series) tensior 
compression load cells are re- 
liable, rugged and accurate 
force transducers. Reliability 
is assured by using two and 
more bridges. In ranges of 
10,000 Ibs. and above, termi- 
nation boxes are recessed to 
prevent accidental damage to 
the connectors due to rough 
usage. For greater accuracy, 
a standard bridge resistance 
of 350 ohms is used with split 
modules and factor resistors. 
ALINCO unique electrical 
circuitry and mechanical lay- 
out minimize the effects of 
non-axial loads. Ranges to 
3,000,000 Ibs. are available, 
permitting use of a single 
load cell for obtaining meas- 
urements where previously 
several parallel units were 
necessary. 

For additional information 
on the Model 344 Load Cells 
or for the answer to a specific 
load cell requirement, write: 





co 


AV 


ALLEGANY INSTRUMENT CO. 


A Division of 
Textron Electronics, Inc. 
Dept. A , 1091 Wills Mountain 
Cumberland, Maryland 
Regional Sales Offices: 
Palo Alto, Calif. * Washington, D. C, 


ODNITY = 51594245AH M07 ‘Aqunour] ‘Arn anooy 














Detector Analyzes Solid Propellants 


Nuclear magnetic resonance is being studied by Schlumberger, Ltd.'s Ridgefield (Conn.) 
Instrument Group as a means for non-destructive analysis of the quality of solid propellants. 
Nuclear magnetic resonance detector above is test version of unit proposed for on-stream 
installation of U.S. Army's Longhorn Ordnance Works, Marshall, Tex. (AW Oct. 12 
p. 64). Unit is designed to continuously analyze composition of solid propellant produced 
by continuous-mix process and would electronically control mixing of oxidizer and fuel 
The Longhorn facility is being operated under contract by Thiokol Chemical Corp. 
Schlumberger’s Ridgefield Instrument Group also is investigating methods for non-destruc 
tive detection of aging in solid propellants. Proposals include insertion of a nuclear 
magnetic resonance detector probe into an aperture made in a solid propellant grain, or 
actually casting small detection heads throughout the solid propellant grain (below 





MISSILE 
CROSS SECTION 


LOCATION OF NMR HEADS 
IN FUEL SECTION OF A MISSILE 
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WHO'S WHERE 


Colanel ben ae te Engine Pressure Ratio System Is 


Changes ENVIRONMENTALLY SAFE 


S. N. Bean, manufacturing manager 
Polaris missile system program, Lockheed’s 
Missiles and Space Division, Sunnyvale, 


Calif — — 
Robert G. Wilson, manager of the lunar a. 2 

soft landing study program, North American | — . 

\viation’s Missile Division, Downey, Calif | | 
Kent Doolittle, general manager of the 

Western Operation, Santa Ana, Calif., of 5 

CTL Division of Studebaker-Packard Corp [ A6 ] A-50 
George J. Grabowski, manager-standard TRANSDUCER | meraren 

products, Fenwal, Inc., Ashland, Mass = . 
Donald F. White, chief engineer, Ruther : A-6 Transducer 

ford Electronics Co., Culver City, Calif 
Dr. Tai Nien Feng, associate director of Highest reliability and accuracy of trical—no linkages or potentiom- 

research, Cedar Engineering Division of the Astromics Engine Pressure Ra- eters. 2. The Pressure Transducers 

Control Data Corp., Minneapolis, Minn : : 2 
Lawrence H. § awe ; tio System are assured because are of advanced design featuring 

rence H. Stanley, manager of market We ‘ 

ing services, ACF Industries, Inc. New of two distinct advantages: |. stretched flat diaphragms and 

York. N. Y Only the transducers are mounted completely sealed inductive pick- 
Thomas LeSueur Hardy, senior systems on the engine, subject to high shock — off coils. Accuracy of system is % 

engineer in charge of Amoux Corp.'s new and vibration. All ratioing is done of reading in the critical ratio 

Huntsville, Ala. office within the Indicator on the instru- range. 
John H. McLachlin, general purchasing | ment panel. Transmission is elec- 

igent, Solid Rocket Plant, Aerojet-General | 

Corp.'s Sacramento (Calif.) plants See it at Wescon—Space 838A 


9 , ) p ° 
Len’ Mecamates Pale of tate te For technical data write: 
“ ¢c ) 7 o 
stromics 


tries, In Santa Monica, Calif. 

Grant L. Hansen, assistant chief engineer 
for design, Convair (Astronautics) Division | 
of General Dynamics Corp., San Diego, 611 W. Hervard &., Glendale, Calif Branch: 521 Sth Ave., N. Y. 17 
( alif 

Frank A. Parker, assistant director for 
Naval Weapons, Department of Defense, 
Washington, D. ¢ 

Russel J. Keller, general manager, Ameri 
in Machine & Foundry Co.’s Buffalo Di 
ision, Buffalo, N. Y 

Harold T. Ashworth, director of manu- 
facturing, Raytheon Co., Waltham, Mass 
Dr. Joseph R. Feldmeier, associate direc 
tor of research, Research Division, Philco 
Corp., Philadelphia, Pa 

Dr. W. Wai Chao, director of research 
ind development, Vickers, Inc., division of 
Sperry Rand Corp., Detroit, Mich 

Robert J. Baumann, manager, Svstems Di 

ion, Beckman Instruments, Inc., Ana- 
heim, Calif 

Burton D. Hatch, consultant and man- 
wer of a newly established Design and 


Standards Engineering Operation, General 


Electric Ce Missile and Space Vehicle De- 
partment, Philadelphia, Pa DUAL CHANNEL 
Carl L. Cahill, general sales manager, Air- 
raft Radio ¢ orp Boonton, N. J. a. 
M. J. Gordon, manager-commercial engi- BUFFER AMPLIFIER 
g hecring, Beech Aircraft Corp., Wichita, 
Kan. Also, the following were named senior | 
ar a a Lg wag after heavy This small, light-weight unit, a completely transistorized dual channel buffer 
aaa or 5. Ae ae Se ee amplifier, is designed to drive Kearfott’s size 11 R980 winding compensated 
Richard J. Hanschen, manager of market- synchro resolvers. The amplifier-resolver combination has stable gain character- 
istics and negligible phase shift through an ambient temperature range of —55°C 


ing, Semiconductor-Components Division, ; ; : 
Texas Instruments, Inc., Dallas, Tex to +85°C. This unit meets the environmental requirements of MIL-E-5272. 


Malcolm A. Pelton, assistant chief engi- 
neer, Filtors, Inc., Port Washington, N. Y e 
John W. Corcoran, chief scientist, Re- KEARFOTT DIVISION >>) GENERAL PRECISION, INC. 
search & Development Division of Beck- Little Falls, New Jersey : Other Divisions: GPL, Librascope. Link 
man & Whitlev, Inc., San Carlos, Calif. 
Dr. Yusuf A. Yoler, Dvna-Soar staff engi- 
necr, Bocing Airplane Co., Seattle, Wash. 
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Convair design utilizing direct cycle nuclear engines has 


Convair Designs Swept Wing Nuclear-Powered Planes 


wae 


horizontal stabilizer-elevator surfaces forward on nose section. 





Two swept-wing configurations, each having nuclear powerplants 
in the tail sections, are among design studies under way at the Ft 
Worth, Tex., plant of Convair Division of General Dynamics 
Plane studied for USAF (above) would be powered by three Gen 
eral Electric direct cycle nuclear engines installed in the fuselage; 
conventional turbojets using hydrocarbon fuel are suspended from 
the wings in pods to augment thrust on takeoff and at high speeds. 
Convair testbed will be subsonic and is intended primarily to test 


132 





A Sa 
hah ves os 
engines, systems, procedures, airframe and ground handling. 
Below is the Convair design for a nucleat-powered aircraft using 
Pratt & Whitney indirect cycle engines. This system has one 
reactor to supply heat to four turbojet engines by pumping hot 
liquid metal into the heat exchanger that takes the place of the 
combustion chamber. Direct cycle nuclear turbojets each have a 
reactor integrated with the heat exchanger to heat air passing 
through the engine. 


rat 


AVIATION WEEK, August 15, 1960 





KEARFOTT is the world’s 


largest producer of... 
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light-weight 
schuler-tuned 


3 GYRO PLATFORM 
SYSTEMS 
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FOR YOUR GSE 


Hamilton Standard’s systems-engineering experience and 
technologies provide GSE resources of tremendous scope 


Today Hamilton Standard can supply the widest 
range of aircraft and missile ground support 
equipment—from tiny precision components and 
safety devices to complete architectural struc- 
tures and weapon sub-systems. This capacity 
stems from Hamilton Standard’s 40 years’ exper- 
ience in systems-engineering its own laboratories 
and broadening product line. 


IN SYSTEMS-ENGINEERING its facilities and 
products, Hamilton Standard has carried out new 
concepts in precision gaging, electrical and elec- 
tronic control, automatic interlocks, and other 
safety devices that are essential to many of to- 
day's sophisticated GSE systems. These programs 
have also produced an unusual knowledge of 
structures, materials development, and such crit- 
ical technologies as: 


Electronics— Hamilton Standard’s experience in 
producing controls for its products and labora- 
tories is readily applicable to such GSE as check- 
out sets, simulators, computers, and electrical and 
electronic test equipment. 


HAMILTON 


Hydraulics and Pneumatics—Through the de- 
velopment of hydraulic pumps, Hydromatic 
propellers, starters, fuel controls, and aircraft 
air conditioning systems, Hamilton Standard has 
acquired comprehensive skills in hydraulics and 
pneumatics—skills that can be efficiently applied 
to many GSE products. 


Cryogenics and Fuel Handling— Hamilton 
Standard is constantly working with low-temper- 
ature gases and fuels. This experience, plus exten- 
sive work with freon air conditioning systems and 
fuel controls for liquid oxygen and liquid hydro- 
gen, is a natural foundation for solving complex 
fuel handling or storage problems. 


UNMATCHED RESEARCH AND DEVELOP- 
MENT FACILITIES. As a division of United Air- 
craft Corporation, Hamilton Standard shares in 
one of the largest privately owned research in- 
stallations in the aerospace industry. 


ONE SOURCE FOR ANY GSE. To learn how 
these facilities and services can serve you, phone 
or write Hamilton Standard, today. 


STANDARD 


DIVISION OF UNITED AIRCRAFT CORPORATION 


WINDSOR LOCKS, CONNECTICUT 


ENVIRONMENTAL CONDITIONING SYSTEMS ENGINE CONTROLS for over 20,000 aircroft STARTERS. Over 15,000 pneumatic and fuel-air 


for space vehicles and such advanced air- 


gos turbines have been produced by Hamil! starters ore in service on many of the nation’s 


croft as the B-58, 880, B-70 are important ton Standard. The company's latest contro! front-line aircraft. The new Hi-Lo system, 
aspects of Hamilton Stondard diversification. work involves advonced rocket engines above, permits drastic weight, cost savings. 





Side-by-side seating in the Navy-Grumman A2F-1 Intruder low level attack bomber (AW May 9, p. 94) can be seen in this flight view. 


Grumman Tests Twin Jet A2F-1 Intruder for Navy 








i i cinatieaninestie 


Tailpipes for two Pratt & Whitney J52-P6 turbojets are adjustable (left) and can be lowered 30 deg. for STOL effect on takeoffs and 
landings. Each engine delivers 8,500 Ib. thrust; maximum gross weight is 54,000 Ib. Landing gear tucks up into fuselage. 
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BUSINESS FLYING 


RYAN Navion four-seat aircraft, seen here alongside the Pilatus Porter, may soon 


added to the fleet at Rennaz to meet rapidly 


ns Pe i 


increasing demand for the airlift. Newly inaugurated service offers access to major European vacation areas including Swiss Alps. 


Swiss Charter Serves European Resorts 


Montreux, Switzerland—New tie-in 
charter air service recently started here 
offers lightplane transport to the major 
resort areas of Europe, including the 
rims of 10 glaciers located in the Swiss 
Alps 

Operated by the Montreux town 
council and designated the Aerodrome 
Regional de Montreux S. A., the com- 
pany is now flying one Swiss six-to- 
seven seat Pilatus Porter, one Czech 
Brigadier four-seater and a Piper Cub, 
which is used for training purposes only 
Spokesmen for the firm say, however, 
they may soon purchase additional air- 
craft if the present demand for glacier 
flights continues 


Serves Swiss Alps 


Catering largely to tourists, the firm 
began operations last month upon the 
‘ opening of Montreux’s new Rennaz 
Airport, making its first flight to the 
glacier on the top of the Matterhorn 
in the Swiss Alps 

On request, passengers arriving at any 
of the main cities or airports in Switzer 
land are met and flown to their desti- 
nations. Under present plans, two full 
time and two part-time pilots will 
operate year-round flights on.a regular 
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basis from Rennaz to Basle, Zu 
Geneva, ferrying tourists from th 
tion center to Switzerland’s ma 
mercial airport complexes 

Savings in time spent en rout 
comspensate passengers for th 
cost of the airlift, compared wit! 
face transport. For example, it tal 
planing tourists in Geneva 
mately 8 hr. to reach St. M 
train, against 2 hr. by plane 


Flying Time 

Flying time from Zurich 
treux is 45 min., compared wit! 
by rail. The Geneva-Montret 
takes 18 min., at least 14 hi 
and a flight to Nice on the | 
Riviera from Geneva or Renn 
2 hr. as compared with 8-9 hr. by 

Jean Baer, chief pilot of Aer 
Regional, savs the firm expect 
clude negotiations within th 
future for the purchase of 
Navion four-seat aircraft from 
ent owner in Geneva. It will tl 
fitted with a 260 hp. Lycoming 
and a Lear autopilot. With a 
speed of 149 mph., the aircraft 
into service between Renna 
Zurich, Geneva, Milan and Nice 


Estimated cost per flying hour of 
the Navion is about $50. By compari- 
on, the six-to-seven-seat Pilatus Porter 
iverages $90; the four-seat Brigadier 
$50; a two-seat Super Piper fitted with 
1 150 hp. Continental powerplant, also 
ibout to be added to the fleet at 
Rennaz, $38; and the Piper Cub $16.25 
per flying hour for students, $17.50 
vhen used for normal tourist or sight- 
seeing flights. 

Baer also is instructor at the pilot 
training school which presently has 21 
tudents including two 17-year-old girls 
Courses in gliding are scheduled to be 
idded to the school’s program later on 


Rescue Pilot 


Baer, trained by pioneer Alpine rescue 
pilot Fredy Wissel of St. Moritz in the 
glacier landing technique, also conducts 
mountain rescue missions. To aid pilots 
engaged in this work, the Collins radio- 
equipped control tower now being built 
it Rennaz soon will be connected to a 
radio tower high up in the Swiss Alps 
ibove Montreux. 

M. Mueller-Veillard, a Montreux 
businessman, first conceived the idea of 
establishing a Montreux charter airlift 
to serve the increasing number of 
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Theoretical Concept 
is Turned into Hardware 


Honeywell Develops a Practical 








Mr. Robert Maze, Chief Engineer of Honeywell's Marine System 
Group, is reflected in the highly polished beryllium spherical rotor 
of Honeywell's new Electrically Suspended Gyro. The Marine 
System Group is a special Honeywell “‘task force’ assigned to 
guide the ESG program through its rapid development. 








Electrically Suspended Gyro! 


Advanced new gyro concept using friction- 
free spherical rotor will bring greater 
accuracies to marine and airborne inertial 
systems, and northfinder systems. 


Honeywell's leadership in the field of inertial systems and sensors is 
further demonstrated with advances on its Electrically Suspended Gyro 
Here the company has taken a theoretically superior gyro concept, con 
ceived by Dr. Arnold Nordsieck of the Univ. of Illinois, and turned it 
into practical development hardware. This new ESG concept is being 
developed under funding from the Navy Special Projects Office and 
Wright Air Development Division. Recognizing the unique capa- 
bilities of this new device, Honeywell has assigned a special task force 
group to continue to press the development of the gyro and the inertial 
system designed to take fullest advantage of the gyro’s capabilities 
In the near future, the Honeywell inertial system incorporating the 
ESG will be put into its test phase. 


This new gyro has only one moving part, a spherical rotor, electrically 
suspended in a self-contained, hard vacuum to completely isolate the 
sensing clement. The spherical rotor is made of beryllium, machined 
and polished to tolerances of a few millionths of an inch! The gyro 
is brought up to speed by electronic means, then coasts throughout 


long periods of operation. Reference information is picked off optically 


Honeywell, because of its experience in gyro components and systems, 
has already solved many problems related to this new gyro concept 


1. Precision Machining of Problem Metals: 
In order to take advantage of beryllium’s high material stability, 
Honeywell has developed manufacturing techniques that overcome 
beryllium’s brittleness and toxicity problems. 


2. Precision Ceramics: 
Honeywell has perfected the techniques for firing and machining 
the precision ceramic envelope, and for overcoming the difficulties 
in fabricating the ceramic-to-metal seals. 


3. System Integration: 
Honeywell, with its advanced system experience, has created a 
new inertial system to take fullest advantage of the capabilities of 
this new Electrically Suspended Gyro. 


For more information on Honeywell's new products, write to 


Minneapolis-Honeywell, Dept. AW- 8-111, Minneapolis 8, Minn. 


Honeywell 


Precision ceramic envelope receives a final ma- 
ng after being fired at a temperature of 1300° 
Diamond grinding and ultrasonic drilling are 


ze 


| in finishing the envelope. 


Beryllium rotor, after being machined, ground and 


pm 


a it 


ed, is checked for sphericity to tolerances of 
millionths of an inch! 





NOW OPERATIONAL: 
Weather-sounding 
rockets carrying 

R/M Pyrotex° 
motor-tube liners 


Motor-tube liners for new weather- 
sounding rockets are R/M Pyrotex 
asbestos-phenolic tubes. These liners 
withstand a direct rocket blast for 
periods up to 90 seconds. 


High ablation-resistance, good thermal 
insulation, high strength-to-weight ra- 
tio—all resulting from the unique R/ M 
blend of phenolic resins and extra-long 
spinning-grade asbestos fibers — make 
choice of R/ M Pyrotex materials clear 
for this and many other high-tempera- 
ture applications. 


Test R/M materials without tooling 
costs. We can supply your testing pro- 
gram with molded billets or tubes from 
which you can machine your proto- 
type parts at the cost of the materials 
alone — no for tooling. What 
better way to learn the merits of an 
exciting new material for nozzles, exit 
cones, fins, cones, etc.? Phone, 
‘wire or write your requirements 


charge 


nose 


RAYBESTOS-MANHATTAN, INC. 


Reinforced Plastics Department, Manheim, Pa 


SPECIALISTS IN ASBESTOS 
RUBBER, ENGINEERED PLASTICS, SINTERED METAL 
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INAUGURATING the new Swiss airlift service 


the six to seven-seat Swiss Pilatus Porter 


aircraft lands on the Matterhorn in the Swiss Alps 


vd he bough il 
to anv land that be 


f Mi mn 


in the nits 


er exchanging it ag 
Lj 


wouk 


the envisioned 


produced some > 5UU,t 


BFGoodrich 


Omega-design bellows for 
precision instrumentation 


B.F.Goodrich now manufactures bellows and 
bellows assemblies to customer requirements. 
Convolutions shaped like the Greek letter 
Omega (2) equalize stress, result in extended 
service life. The design also improves accu- 
racy, provides a more linear deflection output 
Write for new brochure,“Seamless Bellows 


and Bellows Assemblies”. 


B.EGoodrich 


aviation products 


Dept, AW -8C, Akron, Obio 


expand the ar 


Re nnaZz 


engin 


formed a privat 
Do 


yperate the 


ompan' . 
to de 


project ark 


Maine des 


Montreux town authoriti 
ind Aero 
\Mlontreux S. A. wa 
of operations 


Rennaz premise 
Regional cde 
} 


' 
to take Charge 
ipital of the new Mpa 


r to S100 was invested in 


th) 
: irport buildings ind i 2 Lu 
wa The uceess of the plan 
has enabled the company to in 
it capital to $162 This 


runway 


son 
used to extend the 


+} 


" f , ’ 
he size of pr 


csent 

ning th 
of the jet transports using the major 
iirports in Switzerland, Baer told Avia 
rion Week that the planned runway 


on umed 


Incrcasing popular 


’ 


it enabling larger 
iston-engine urcraft such a the 
Douglas DC-3, Douglas DC-4 and the 
Convair 440 Metropolitan to land at 


Rennaz 


PRIVATE LINES 


Substantial increase in Pacific Air 
otive Cort 


t 





». Engine Division's volume 
next vcear a 
hive contracts 


over the 
received 


iirlines, four 


trhauls for new customers 
ceeds PAC’s former 
Continental Air Lin ind 

sc 6 Pratt & Whitnev JT3 
for Continental's Boeing 707s 
n monthly. Five or six R-2000 
will be overhauled monthly for 
World A PAC will do F1 
Airlines Pratt & Whitney R-2800-CB 
three R-2000s will be overhauled 


being piston 


igre’ 


rwavs mitict 


per month for Brazilla Export Corp 


ind ‘Transcontinental S. A. is sending 
wo to three R-2800-101 Hs each month. 
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Light prototype YTF.33-P-1 turbofan engines demonstrate increased efficiency in B-52G test flights. 


B-52G Tests Turbofans, Simulates Combat Fli 


Bocing B-52G aircraft shown above and right 
are equipped with prototype turbofan Pratt 
& Whitney YTF-33-P-1 engines with the 
following specifications: takeoff thrust— 
16,000 Ib.; military thrust—15,000 _ Ib.; 
normal thrust—12,500 Ib.; 7595 of normal— 
9,375 Ib.; specific fuel consumption (75% of 
normal)—.58; weight—4,350 Ib. (compared 
with the [57 of 3,870 Ib.). Below, the B-52G 
is flown on low-level tests to ascertain effects 
on the crew and aircraft of flights at alti 
tudes under 1,000 ft. Daily simulated com 
bat missions are performed by Strategic Air 
Command to test feasibility of penctrating 
enemy defenses by flying under their radar 
screens. Areas tested range from human fac 
tors to insect removal from windshields 
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A CHALLENGE TO EXCITE ANY ELECTRONICS ENGINEER 
WORTH HIS SALT... THE KIND RYAN NEEDS RIGHT NOW 


We do not know where Venus is, within 50,000 miles 
or more. What is needed is a guidance system ca- 
pable of injecting space vehicles into interplanetary 
orbits with the accuracy required for advanced space 
missions. 


We are confident that the C-W doppler systems, of 


which Ryan is the world leader, will meet this chal- 
lenge of space navigation. This is one reason Ryan is 
the largest electronics firm in San Diego — and the 
fastest growing! If you are an electronics engineer 
ambitious to help advance the art, as well as your 
own career, through vital “frontier work” — we want 
you right now at Ryan Electronics. 


Ryan Electronics employs over 2000 people and has 
over one-third of the company’s $149-million back- 
log of business. Under the leadership of some of 
America’s most prominent scientists and engineers, 
Ryan is probing beyond the known . . . seeking solu- 
tions to vital problems of space navigation. 


Expanding facilities of Ryan Electronics at San 
Diego and Torrance in Southern California are 
among the most modern in the West. You enjoy 
living that’s envied everywhere, plus facilities for 
advanced study. Send your resume or write for 
brochure today: Ryan Electronics, Dept. 1, 5650 
Kearny Mesa Road, San Diego 11, Calif. 


6) DIVISION OF RYAN AERONAUTICAL COMPANY RYAN ELECTRONICS 
SAN DIEGO & TORRANCE - CALIFORNIA 

















First Iris Sounding Rocket Fired 


Atlantic Research Corp.'s Iris sounding rocket, developed for National Acronaut 


Space Administration, made the first of three qualification flights from NASA’s W 


Island, Va., station July 22, carrying a 150-lb. instrumentation payload to 140 mi 
Initiated by Navy, Iris is 20 ft. long, 124 in. in diameter, has a 464 in. fin span and 
1,216 Ib, without payload. Thrust is 3,800 Ib. and burning time 62 sec. Burnout \ 


is about 6,774 fps. Slow burning solid propellant cases takeoff shock to instru 


gives higher accelerations at upper altitudes where drag is lower. Tris uses 
seven-cluster booster with 18,000 Ib. thrust and 1 sec. burning time. It will tak 
of 100 Ib. to about 200 mi. Early development problems of chamber insulation 
and nozzle component deterioration have been overcome, and NASA called firing 
successful.”’ Iris is the largest of a family of three Atlantic Research Corp.-developed 
ing rockets. Arcas, the smallest of the trio, carries a 12 Ib. payload to 40 mi. altituc 
Arcon is capable of pushing 40 Ib. payload to 60 mi. heights. In photo below, the 


in the foreground is the seven-rocket-cluster booster section 
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OPENINGS IN 


Aerodynamics 
Analysis & Development 


SENIOR DEVELOPMENT 
ENGINEERS Three openings exist 


for senior-level experienced aero- 
nautical engineers with the fol- 
lowing qualifications: 


BS or MS in Aero Engineering, 
Engineering Mechanics, or Phys- 
ics; minimum 6 years in missile 
and/or aircraft dynamics. For 
analytical and design work in 
rigid and flexible body-motion 
areas. 


BSAE or MSAE with 6 years 
experience in aircraft and/or mis- 
sile structural analysis and design. 
Good knowledge of thermal 
stresses; heat transfer, load paths, 
stress analysis, strong in mathe- 
matics. 


BS or MS Aero Engineering 
with 6 years experience in aero- 
dynamics and related heat trans- 
fer areas. Will work-in hyper- 
sonics, superaerodynamics, at- 
mospheric dissociation. Must be 
strong in mathematics. 


Also: Openings for similar ca- 
pabilities in the one-to-three year 
experience range. 


SYSTEMS 


ANALYSIS Weapons Systems ana- 
lysts with BS or MS in mathe- 
matics or physics, or BSEE, to 
work on weapons system and 
component lethality, evaluations, 
optimization studies, feasibility 
studies, and concept synthesis. 

All above openings are in Min- 
neapolis area. For complete infor- 
mation, write Allan J. McInnis, 
Professional Manpower Staff, Ord- 
nance Division, Honeywell, 600 
Second Street North, Hopkins, 
Minn. 


Honeywell 
HH) Wilting Products Quoup 


To explore professional opportunities 
in other Honeywell operations, coast 
to coast, send your application in con- 
fidence to H. D. Eckstrom, Honeywell, 
Minneapolis 8, Minn. 


























BASIC TEST FOR MEDIA- SELECTION: 


Ask anyone, 
anyone 


you re trying 


to sell in the 
aerospace market, 
what publication 
he reads and 
respects most. 


A powerful editorial force is a powerful selling force. 


Aviation Week 


od Space Technology 


ABC PAID CIRCULATION 75,668 @: @ 


Rocket Engine Test—Bel! Aerosystems 

































READY 
TO DO IT 
TODAY 
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EQUIPPED 
TO HANDLE 
HEAVY OR 
BULKY 
SHIPMENTS 


he 


U.S.A.C. 
EXPERTS 
MOVE 
CARGOES 
QUICKLY 
AND 
SAFELY 



































Offices: 

Mobile, Alabama 
Montebello, California 
Sacramento, California 
Englewood, Colorado 
Smyrna, Delaware 
Miami, Florida 

Warner Robins, Georgia 
Indianapolis, Indiana 
Middletown, Pennsylvania 
Dallas, Texas 
Clearfield, Utah 
Norfolk, Virginia 
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British Accident Investigation Report: 





‘Inexperienced’ Dove Pilot Lost 
Control In Engine Restart Attempt 


Following is a report to Minsster of 
Aviation Duncan Sandys by J]. W’. Duggan 
chief inspector of accidents, on an investi 
gation of the crash of the de Havilland Dove 
104 G-ALEC at 1:39 p.m. May 6, 1959, 
near Cardiff, Wales rhe pilot, R. P 
Chambers, and three passengers were killed 
The Dove was owned by Lec Refrigeration, 
Ltd 

The aircraft took off at 1320 hr. on a 
private flight to fly over the opening cere 
mony of the Welsh Ideal Homes Exhibition 


being held in Sophia Gardens near th 
center of Cardiff 
lhe aircraft passed over the exhibition at 
ast three times. On the last occasion it 
was at an extremely low altitude with th 
tarboard propeller feathered. After con 
tinuing some distance bevond the exhibit 
ta ard Dp if men tatin 
laf id ate the a aft dived 
t ground. All urd 
kK 1 mstant Fi rok i ! 
mpact 
The aircraft was manufact | | 


de Havilland Aircraft ( Ltd., and 


All tin in this report are Gree 


Bartow Accepts FSF-Aviation Week Award 


had been sold to a Mexican bank early in 
1953, registered as XB-SUU. In September, 
1958, the aircraft returned to the United 
Kingdom on being bought by Flight Servic 
ing Co., Ltd., of Croydon. After overhaul 
and modification, its Certificate of Au 
worthiness was renewed on Jan. 7, 1959 
The aircraft was then sold to Lec Refriger 
ation, Ltd., on Jan. 21, 1959, after having 
been granted, on Nov. 25, 1958, the regis 


tration G-ALEC following special applica 


tion by the company 
At the time of the accident the a ift 
had flown a total of 2,434 hr., of which 33 
hr. were since the renewal of the Certificate 
f Airworthiness. It was fitted wit tw 
de Havilland three-bladed hydromatic fully 
feathering propell rs. Records shows that 
t ift had been properly maintained 
\ load sheet was not required for th 
fight but it has since been estimated that 
the tim f the accident th nt 
t t! i i? ‘a ib it 7 th 
na ble weight of b 
1 : Tag :) th 
D ; } ' + te ; ravit' } ; * + 
| 
‘ the pr bed 
MM Chamt was 24 u fa H 





Flight Safety Foundation-Aviation Week Award is presented to Jack Bartow (second 
from left) by Jerome F. Lederer, FSF managing director, for Bartow’s work on high 
intensity approach and runway light systems. With them are Robert Knight, safety officer, 
National Aviation Facilities Experimental Center, FAA, left, and C. Townsend Ludington, 


founder of Ludington Air Lines 
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learned to fly with the Christchurch Aero 
Club in 1957. In 1958 he became a 
“trainee” with British Overseas Airways 
Corp. and underwent a course with Air 
Service Training, Ltd., Hamble, to obtain 
a commercial pilot's license and instrument 
rating. He succeeded in obtaining the li- 
cense and rating but did not remain in the 
employ of BOAC. His commercial pilot's 
license was endorsed in Group | for Auster 
aircraft and was valid at the time of the 
cident 

There were no endorsements in Group 2 
of the license 

Mr. Chambers joined Lec Refrigeration, 
Ltd., on Mar. 16, 1959, and on Apr. 26 
he underwent a flying test with a qualified 
cxaminer in the subject aircraft in order to 
obtain a Group | type rating endorsement 
of his license. He failed to pass the test 
on the grounds that he was not competent 
to fly the aircraft under conditions of 
symmetric flight, ic. with one engine 
topped. On the day before the accident he 
had made arrangements with the examiner 
to receive two hours dual instruction im 
symmetric flying after returning from his 
visit to Cardiff 

He had completed a total of 256 flying 
hours chiefly on single-engine aircraft. His 
flying log book shows that of this total 28 
hr. were in Dove aircraft, and as far as can 
be ascertained only 3 hr. 45 min. were as 
pilot-in-sole-command 

The weather was fine; wind was cast at 
10 kt. and visibility was 4 naut. mi.; cloud 
cover was 4 at 3,000 ft 

The Cardiff trade agent of Lec Refrigera 
tion, Ltd., was one of the exhibitors at the 
exhibition. Arrangements had been made 
by the agent with the company, and agreed 
by the organizer of the exhibition, for the 
aircraft to fly over the exhibition at 1330 
hr.—the time of the official opening cere- 
mony. Correspondence between the com 
pany and the agent, who was chiefly respon 
sible for the arrangements, although he was 
not an employe of the company and who 
was killed in the accident, made reference 
to this particular flight as a “ff past.” In 
this respect the organizer of the exhibition 
has stated that it was arranged that the 
flight would include a “dip in salute” at 
the time of the opening. Two days before 
the exhibition opened the agent telephoned 
the Cardiff City Police and requested per 
mission for the aircraft to fly low over the 
citv. He was informed that the flight must 
be conducted in accordance with the Air 
Navigation Order (see below) 

The senior pilot of the company has 
tated that may not have given 


while he 
the pilot any specific instructions in respect 


Schedule II 
1954, is as 


tion Ill 
Order, 


Note Rule 11, Se 
of the Air Navigation 
follows 

“An aircraft shall not be operated in a 

negligent manner or in a reckless manner 

so as to endanger life or property” 

Rule 15 (1)(a), Section TII, Schedule Il 
of the Air Navigation Order, 1954, is as 
follows 

“An aircraft other than a helicopter shall 

not fly over any congested area of a city, 

town or settlement below 

(1) Such height as would enabie the air- 

craft to alight clear of the area and 
without danger to persons or property 
on the surface, in the event of failure 
of a power unit; or 

a height of 1,500 ft. above the highest 
fixed object within 2,000 ft. of the 
aircraft, whichever is the higher.” 
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of height to fly he had reminded him tha 
the flight was not a “beat-up” and was t 
be carried out at a safe height. 

The operating company made no request 
to the minister for a dispensation of th 
minimum safe altitude regulations 

The aircraft took off at 1320 hr 
three passengers from Pengam Moors, an 
airfield on the eastern outskirts of the 
and flew over the exhibition at least thr 
times at a very low altitude. The length 
each run extended for some three to fe 
miles and its altitude during the first t 
of these was estimated to have varied | 
tween 200 and 1,000 ft. The engines 
running normally and there was no 
ward sign of any malfunctioning of the a 
craft 


On the final run toward the exhibiti 








CORPORATION 
| Millville, New Jersey 


the aircraft was seen approaching from the 
outheast at a range of about 14 mi. and at 
in altitude of about 100 ft. The starboard 
propeller was then stationary and was later 
identified as being feathered. 
It passed over the exhibiton with the 
yropeller feathered at an extremely low 
iltitude and after continuing for about half 
1 mile rotation of the starboard propeller 
dicated that the pilot was attempting to 
tart the engine. A few seconds later the 
rcraft yawed from side to side and climbed 
ghtly to clear some high trees. It then 
ent into a steep right-hand climbing atti- 
tude from which it dived almost vertically 
to the ground 
In the close vicinity of the place where 
aircraft crashed was a school, a number 
f houses, business premises and Maindy 


The Hours Here 
Are The 
Most Critical 


Run-in is the most critical time in the 
life of an engine. Run-in burnishes 
the parts, guarantees, to an amazing 
degree, the successful life of the 
engine. More care in the test ceil 
means more long term protection 
for your pocketbook. 


Here’s four typical Airwork Test 
» Cell Extras that make sure your en- 
gine is ready for maximum service: 


Oil pressures and temperatures are 
read in many different parts of 
the engine — heiping us pinpoint 
possible malfunctions before they 
occur. The volume of oil moving 
through the engine is measured, 
too. 


Ignition systems are checked with 
a Scintilla ignition analizer. This 
makes sure every component is 
interacting properly. 


Oil consumption and fuei con- 
sumption are checked by extreme- 
ly accurate instruments. We don't 
depend on dip stick tests. 


An extra large oil and fuel filtering 
system extracts the most minute 
particles. Four times during the 
run, a lever dumps any foreign 
matter on a fine screen for visual 
inspection. 


We should add a fifth Airwork ex- 
tra —- adherence to standards above 
normal factory requirements. Air- 
work overhauled engines are eco- 
nomical because you save on oper- 

' ating costs. Can we send you 
particulars? 


BRANCHES IN: 
WASHINGTON 


NEWARK « MIAMI « ATLANTA 
CLEVELAND « 


NEW YORK 











General Motors pledges 


AC QUESTMANSHIP 


AC Seeks and Solves the Significant—AC Design and Development is moving far ahead in new technology— 
the result of GM’s commitment to make ever larger contributions to the defense establishment. AC 
plans to resolve problems even more advanced than AChiever inertial guidance for Titan / This is AC 
QUESTMANSHIP. It's a scientific quest for the development of significant new components and systems 
... to advance AC’s many projects in guidance, navigation, control and detection / Dr. James H. Bell, 
AC’s Director of Navigation and Guidance, sees this as a ‘‘creative challenge’’. His group takes new 
concepts and designs them into producible hardware having performance, reliability and long life. He 
strongly supports the fact that an AC future offers scientists and engineers ‘‘a great opportunity to 
progress with a successful and aggressive organization” / If you have a B.S., M.S., or Ph.D. in the 
electronics, scientific, electrical or mechanical fields, plus related experience, you may qualify for our 
specially selected staff. If you are a ‘‘Seeker and Solver’, write the Director of Scientific and Professional 
Employment, Mr. Robert Allen, Oak Creek Plant, 7929 So. Howell Ave., Milwaukee, Wisconsin. 


GUIDANCE/ NAVIGATION / CONTROL/ DETECTION/ AC SPARK PLUG ou The Electronics Division of Genera! Motors 
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sports stadium which was in use at the time 
by a large number of school children. It 
was entirely fortuitous that no one on the 
ground was cither killed or injured. A lorry 
driver who courageously attempted to ex 
tricate the pilot from the wreckage received 
severe burns when the aircraft burst into 
flames 


Wreckage Examined 


Inspection at the scene of the accident 
onfirmed that the aircraft had dived into 
the ground in a near vertical attitude. With 
the exception of the outer sections of the 
mainplane the aircraft was almost entirely 
burned out 

The flaps and landing gear were retracted 
Vhere was no evidence that the aircraft had 
been on fire in the air 

The starboard fuel cock was in the OFI 
position. There was no evidence that the 
tarboard engine was running under power 
it the moment of impact. The port engine 
vas under power 

Damage sustained by the pilot's pitch 
ontrol mechanism of the starboard pro 
peller indicated that the control lever was 
in the feathering position at the time of 
impact. Both propellers were in the constant 
peed pitch range but the starboard was at 
i pitch angle nearer to the feathered posi- 
tion There was no evidence of any pre- 
rash defect 


Observation 


It is probable that during the unfeather 
ing action of the starboard propeller the 
pilot omitted to turn on the fuel. Con 
equently, the engine did not develop power 
ind the aircraft lost airspeed due to drag 
from the wind-milling propeller. Under the 
revailing conditions the performance of the 
uircraft, with a propeller windmilling and 
vith maximum power from the other en 

would permit nly a very small rate 
imb. The fact that the starboard pro 
r was not feathered and that the cock- 
pit pitch control lever was in the feathere d 
tion indicates that the pilot had in 
| refeathering action at the last 
+ 


Conclusions 
1) The aircraft had a valid Certificate 
of Airworthine 
2) The aircraft was correctly loaded 
There was no pre-crash failure 
ngines or propellers 


lense was valid for the 


‘ 


vas inexperienced in Dove 
not prohcient in asym 


gine fuel cock was 


it pec 
Cardiff wa 
minimum 


accident was the result of lo f 
in inexperienced pilot during an 

to restart an engine following a 

flight at a very low altitude 

J. W. Duecan 

Deputy Chief Inspector of Accidents 
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VFB 


announces... 
3 new R's of 
instrument 
bearings 


Latest additions to the large, fast- 
growing MPB family are ultra-preci- 
sion R2, R3, and R4 instrument 
bearings. 


To their many familiar applications 
such as computers, servos, synchros, 
gyros and generators, MPB’s R Series 
bearings bring quieter performance, 
longer life and reduced friction — the 
results of MPB’s advanced production 
techniques, thorough quality control 
and constant emphasis on precise, 
accurate bearing geometry. 


Basic material for the R Series is 440C 
stainless steel. A new type ribbon re- 
tainer, for low uniform torque, is 
available, as are duplexed mountings 
and preloaded pairs. ABEC Class 7 
tolerances maintained in all types and 
sizes. Standard dimensions are 


Find out now how MPB bearings and 
technology can benefit your products. 
Call your MPB Sales Engineer or write 
for information. Miniature Precision 
Bearings, Inc., 1108 Precision Park, 
Keene, N. H. 


MEB Helps you 


perform miracles in miniaturization 
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EMPLOYMENT OPPORTUNITIES 
NATIONAL P The Advertisements in this section include all employment opportunities—-exccu 
al, selling, office, skilled, manual, ete 


tive, management, technical 
COVERAGE Positions Vacant Civil Service Opportunities Employment Agencies 
Positions Wanted Selling Opportunities Wanted Employment Services 
Part Time Work Selling Opportunities Offered Labor Bureaus 


DISPLAYED ———RATES—-—— UNDISPLAYED 
$2.70 per line, minimem 3 tines. To figure advance 
payment count 5 average words as a fine, 


Position Wanted Ads are % of above rate 
Box Numbers—counts as | line, 


Discount of 10% if full payment is made in advanc 
yr 4 consecutive insertions 


The advertising rate is $52.00 per inch for all adver 
tising appearing on other than a contract basis 
Frequency rates quoted on request 

‘ 

An Advertising inch is measured % 
column columns 7) inches t 

Subject to Agency Commission Not subject to Agency Commission 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK. P.O. Box 12, N. Y. 36, N.Y 








’ Microwave Engineers ------- 


Lenkurt Electric Co., a leading manufacturer of 
high performance carrier telephone, microwave 
and data transmission equipment, has immediate 
openings for senior microwave engineers in the 
development of microwave radio systems for 
multi-channel telephone service. Experience in 
video amplifier and broad band IF circuits, micro- 
wave test and design techniques and an under- 
standing of semi-conductor applications in the 
microwave region is desirable. 5 - 10 years expe 
rience with a BS degree, or higher required. Top 
salary, liberal fringe benefits, including a stock 
purchase plan Modern engineering labs located 
on the beautiful San Francisco peninsula. 

Also other Communications Development En- 
gineering positions available. For interested engi- 
neers. facilities in Vancouver, B.C., Canada, offer 


Ss OS) 


<lo< 


_— 


25 


>< >< 


ae 


many opportt nities 
Send resume or call collect LY 1-8461. 


E. JACK SHANNAHAN 


Employment Manager 


ELECTRIC CO., INC. Cs 


Son Corlos, California 


o subsidiory of General Telephone & Elect 








RESEARCH ENGINEERS 


Challenging opportunities exist for creative ond 9 tive 9 s experienced in space 
systems, biomechanics, and nuclear components. These positions offer an opportunity to work 
in small project groups in an interesting environment, with some of the leading engineers in 
this field. A minimum of five years experience in one or more of the following oreas desired 


~~ levnching and Ground Handling Equipment 
scope Mechanisms and Reentry Devices 

Phoclolegicat and Psychological Test Equipment 

Humon Factors Studies; Analysis of Prosthesis 

Man-Vehicle Coordination Studies 

Crash Protection and Safety Devices 

Nuclear Fuel Elements, Control Rod Drives and Mechanisms 

Shielding and Containment Devices 
B.S. to Ph.D. in Mechanics or Mechanical Engineering and ability to write good reports ond 
proposals required. These positions are non-rovtine ond require men with initictive and 
resourcefulness. 

Excellent employee benefits including tuition-free graduate study and a liberal vacation 

policy. Please send resume to 





E. P. Bloch 
ARMOUR RESEARCH FOUNDATION 


of Illinois Institute of Technology 
10 West 35th Street Chicago 16, Illinois 





1ODRESS BOX NO. REPLIES TO: Bow No 
Classified Ade. Dic. of thie publication 
Send to office nearcat you 
NEW YORK 36: P. 0. Bow 1? 
CHICAGO 11: 620 N. Michigan Ave 
SAN FRANCISCO §: 68 Poat At 





SELLING OPPORTUNITY AVAILABLE 


Sates Representatives Wanted—East Coast 
concern—highly diversified Aircraft Sub- 
Assembly, in flight and ground support equip- 
|} ment, reinforced plastica and electronics for 
| aircraft, airline and missile field——needs 
wide-awake West Coast man. Either full time 
basis or possibly with one other non-competi- 
tive account. Engineering background desir 
able. Interviews ‘n Los Angeles week of 
August 29. Rush resume to Box 367, Hicka- 
e. Long Island. New York 





POSITIONS WANTED 


De You Have a Problem in Quality Centro. 
| Programming. Field Support. Spares Procure 
;} ment’ 23 years practical experience; Super 
| visery, Administrative, Field Support. Pro 

grarn Management, Experimental. production 

and maintenance. Expert in Military Con- 
tracts, specifications. and requirements docu- 
mentation. P.B. Box 7115. St. Louis 77. Mo 


| 9500 hr. accident free world-wide Airline 

| Captain, Salies Rep., Bus. Admin., Sr. Naval 
Officer. Family man, will quickly prove worth 
PW.-5037. Aviation Week. 


Airline Capt. Most Type and other ratings 
Age 34, 10 yre. airline. PW-5073. Aviation 
Week 

| 


Alvtine Captain. 20 yrs. experienced at 43. 

»w employed by trunkline carrier, wishes 
|} corporate flying. preferably Western New 
| York. PW-5058. Aviation Week 


Flight Engineer currenti on 749. 
1049, 1049C, 1049G, Dee . DCTB. Ground 
school completed on Lockheed Electra. A&E 
and Commercial Pilot. Available September 

t. Age 33, Married, consider foreign em- 
ployment. Resume on request. PW-5015. 
Aviation Week 


ATR Pilet desires change. 7,000.00 brs. Age 

present Convair 10 Capt.—extensive 
executive flying with large co. Past & yre— 
1,000.00 hre. Twin Beach experience——resume 
etc. on request. PW-5022. Aviation Week 


Young Norwegian, 31. USAG trained pilot 
and instructor (jet & conv.). widely travelled, 
languages. Varied experience. Comm. license 
Seeks position with US aviation firm. Export- 

mport, parts, sales, etc. Will travel and relo- 
cate. PW-5042, Aviation Week 





FOR SALE 


vav SA. Tow amphibians converted fer 2 
v passenger use. FS-3404, Avia- 


1068 Bell Helicopter 4762. fully equipped. 
y to fly. TT620, 600 Iinapection done 
factory reconditioned. J-W Helicop 

Arcata. Airport, Calif. TE-9-2216 


| For Sate Allison Medel ViTio, 1100 K.P 
|} aviation engines. Inspection invited, attrac- 
tively priced. Vimalert Company. Inc 807 
Garfield Ave., Jersey City, N 





W hen Answering 
BOX NUMBERS 


te expedite the handling of your correspondence 
and aveid senfusion, please do not address a single 
reply te mere than one individual bex sumber 
Be sure to address separate replies for each adver. 
tisemont, 
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aceneenncnonstie 
aerate 


Bringing to life the principles of magnetic printing 


ined periods at 160 inches per second. A 
ll parallel printer based on these principles 

ipable of producing many times the out- 
theory for more than a hundred years it of the fastest IBM impact-type printer. 


This little hand-cranked model makes p: 
tical use of the principles of magnetic | 
ing—principles that have been kno 


The model represents a big jump from t! Engineering Achievement 


to practice. It was developed and built The magnetic printer project is typical of the 


a group of IBM engineers and scie: 
brought together for the sole purp 
proving or disproving the feasibility 
magnetic printing process. 

These IBM researchers discovered a w 
“write” characters on a rotating nickel-« 


inv opportunities for achievement awaiting 
gineers and scientists in advanced systems 
velopment at IBM. Perhaps you might be 
re interested in what IBM people are do- 

in such areas as: semiconductors, Tele- 
cessing*, computer development, optics 


thers. If you have an engineering degree 

d would like to learn more about these 

ignments, write, outlining briefly your ex- 
perience and field of interest, to: 


plated drum by casting a magnetic dot ir 
on the drum with time-sequenced elect: 
pulses. The latent magnetic image attr 
and holds powdered iron-resin ink. Th: 
is transferred to paper and perman« 
bonded by passage through a heat and p: 
sure fix station. 


Manager of Technical Employment 
IBM Corporation, Dept. 524T3 


590 Madison Avenue B } " 
I : 


The machine at left has a working speed New York 22, New York 
INTERNATIONAL BUSINESS MACHINES CORPORATION 


125 inches per second—equivalent to 1,0 
cards a minute. It can be operated for 


*Trademark 





EMPLOYMENT OPPORTUNITIES 





FOR 
Chemical and Lubrication ‘| INFORMATION 


Engineer one | About Classified Advertising 
Outstanding Career Openings ff | Contact 
at Boeing The McGraw-Hill 


Boeing’s Transport Division has immediate openings for experi- Office Flencedl ou. 

enced men to work as members of the Structures Staff in research 

into aircraft applications of lubrication, surface preparation and ATLANTA, 3 

inorganic finishes. 1301 Rhodes-Haverty Bidg. 
ah JAckson 3-6951 

These positions are: R. POWELL 

BOSTON, 16 


Lubrication Specialist 350 Park Square 
HUbbard 2-7160 


This position offers the opportunity to plan and conduct laboratory M. J. HOSMER 
programs, develop materials and process specifications and consult CHICAGO, 11 


with designers on lubricant selection. Requirements include BS or 520 No. Michigan Ave. 

higher degree in Chemical Engineering or Lubrication Engineer- MOhawk 4-5800 

: ot. W. J. HIGGENS 

ing, and four or more years experience in lubrication in aircraft EVEAND. 13 

and related fields. You should be familiar with general composi- CLEVELAND, so a 

j - ' ‘ ; 1164 Illuminating Bidg. 

tion, properties and functioning of a wide variety of lubricants SUperior 1-7000 
W. 8. SULLIVAN 


and bearing materials. 
DALLAS, 2 


Surface Preparation and Inorganic Finishes Specialists 1712 Commerce St., 
Vaughn Bldg. 


Here are opportunities to participate in planning and conducting Riverside 7-5117 
J. GRANT 


laboratory programs, developing materials and process specifica- 

tions and consulting with designers on the selection of finishes for DENVER, 2 

airplane components. Requirements include BS or higher degree 1700 Broadway, Tower Bidg. 
in Chemical Engineering, and at least four years experience in ; un —- 
surface preparation and inorganic finishes in the aircraft, or : DETROIT, 26 


related fields. 856 Penobscot Bidg. 
WOodward 2-1793 


At Boeing, in the mild, evergreen Pacific Northwest, you'll enjoy 
the benefits of a dynamic career environment that is conducive to LOS ANGELES, 17 
rapid advancement and deeply rewarding achievement. 1125 W. 6 St. HUntley 2-5450 
; W. C. GRIES 
Send your resume of education and experience today to NEW YORK, 36 
Mr. Robert W. King 500 Fifth Ave. etait aia 
. bien ord 2- 
Boeing Airplane Company, Transport Division, H. T. BUCHANAN - R. P. LAWLESS 
P.0. Box 707 - 9DA, Renton, Washington 79 ne ames 
PHILADELPHIA, 3 
Six Penn Center Plaza 
LOcust 8-4330 
H. W. BOZARTH - H. NICHOLSON 
PITTSBURGH, 22 
4 Gateway Center 
EXpress 1-1314 


BOLING a r mene 
ST. LOUIS, 8 


...environment for ar 4 3615 Olive St. 


dynamic career growth JEferson 5-4867 
SAN FRANCISCO, 4 
68 Post St. 
DOuglas 2-4600 
S. HUBBARD 
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WF, 


CONTROL PROGRESS 
INSTRUCTIONS REPORTS 


SATIN 


An Experimental 

Environment for 

Semi-Automatic 
Air Traffic Control 


SATIN (SAGE Air Traffic Control Integration) is the 
experimental electronic surveillance and contro! system 
which MITRE is engaged in designing and evaluating for 
the Federal Aviation Agency. The design incorporates 
advanced data processing techniques and equipment for 
enroute air traffic control. 


The major elements of SATIN include a large scale digital 
computer, its specially prepared program, and associated 
radar, communications and display equipments. The goal 
is positive control of high speed jet aircraft at high altitudes 
under all weather conditions. 

Projects such as SATIN are typical of the large scale 
system engineering tasks in which MITRE is engaged 


Engineers, mathematicians and scientists are in 
investigate the opportunities currently availa 
MITRE’s expanding scientific community 


ENCODED RADAR 
& BEACON DATA XD-1 COMPUTER 


FLIGHT PLANS Program of instructions 
ee for carrying out 
WEATHER data processing 


Inquiries may be directed 
in confidence to: 
VICE PRESIDENT 
TECHNICAL OPERATIONS 
Post Office Box 31—10-WT—Lexington, Massachusetts 


MITRE is a system engineering organization engaged in the design, 
development and evaluation of large-scale command and control systems. 
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SEARCHLIGHT 
SECTION 


To EMPLOYERS 
who advertise for MEN: | pc_ae 


“O”-TSOH 
When there are many applicants for a single position it frequently ean caaiicne 
DC-6 Stvied Airline Interior 
Walnu Bulkheads-Bunks 


ing candidates. Others may not receive any indication that their letters New 1959 Deicer Equipment 
70-80 Seats on Track 


have even been received by a prospective employer much less given con- Dual Collins HF ond VHF 

Loran etc. Qualitron 

DC-6 Radio Panel Conversion 
Auto Pilot-3600 gal. cop.-Aux oil 


CALIFORNIA HA WAMAN 1 


bUmemes 


happens that the only letters acknowledged are those of the most promis- 


sideration. These men often become discouraged, will not respond to 


future advertisements, and sometimes question their bona fide character. 


Every advertisement printed in the Employment Opportunities Section 
Lockheed Air Terminal, Burbank, Calif. 


is duly authorized. 
TR7-3401 ° TH5-1714 





It will help to keep our readers interested in this advertising if you 


will acknowledge every application received, even if you merely return FOR SALE 


the letters of unsuccessful applicants with, “Position filled thank you” LOCKHEED TV2 (T33) 
2 PLACE JET TRAINER 


written or stamped on them. 


We suggest this in a spirit of cooperation between employers and 


the men replying to Employment advertisements. 
ACTUAL PHOTOGRAPH 
Complete except for seats, engine 6 
instruments. Can easily be made 
flyable - Never damaged. Total time 
$376 hrs. 1044 hrs. since major. 
Last Flight 4-10-59 - New Canopy 
New Tip Tanks. Bill of Sale. 


McGraw-Hill Publishing Co., Inc. piles eae 
Call or Write for Full Details and Price 
Malcolm Elliott 
CHARLOTTE AIRCRAFT CORP. 
KEystone 7-0212 - Charlotte. N. C. 


Classified Advertising Division 











LALEEOEEEEA ELLEN ALAETDELE IL, Convoir Trade-in 


WITH y DOUGLAS DC-3 
ENGINEERING 4 200 MPH Al2 Autopilot 
BACKGROUND |: Trades Accepted. 

Frederick B. Ayer & Assoc. Inc 


250 Park Ave., New York 17, N.Y 


Blue chip corporation, leading metropolitan New York, Military 
MU 7-1800 


Electronic Equipment manufacturer and prime contractor with 
U.S. Gov't, seeks men with top-flight background in sales and 
engineering liaison with military purchasing units. 








For Lease DC6B 


Available approximately Oct. 1, 1960 
Interior to customer Specs 


TERRITORIES: 
1 Ft. Monmouth and Philadelphia signal procurement areas. 


2 East Coast—To cover prime electronic and air frame manu- 


facturers. 


West Coast—To cover ail air frame manufacturers including Reply to P. O. Box 48-781, Miomi, Floride 


San Diego. 








4 Ft. Huachua, Arizona and the Southwest. DOUGLAS Cc 54B 
Beautiful 60-pass./cargo convertible 
zero time since overhaul 
available for lease or sale 


WILLIAM C. WOLD ASSOCIATES 
551 Fifth Ave.. New York i7. N. ¥ 
Tel: Murray Hill 7.2050 
Cable: BILLWOLD New York 


No objection to multiple representation on non-conflicting prod- 
uct lines. These are permanent positions with exceptional growth 
potential. Send complete resume—confidentially handled. 


RW-5081, Aviation Week, Cls Adv. Div., P.O, Box 12, N. Y¥. 36, N. ¥ 
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Join the 
Honeywell 
Marine Systems Group 


Challenging career opportunities 
await you at Honeywell where ex- 
citing projects such as the electri- 
cally suspended gyro, the rotor of 
which is seen here, are developed. 
Specific openings include: 


INERTIAL SYSTEMS ANALYST 


Mathematician or engineer with 
strong background in vector anal- 
operational calculus, matrix 
algebra and related techniques, to 
carry out analysis of inertial systems 
configurations including error eval- 
uation. 


DIGITAL SYSTEMS AND 
LOGIC DESIGNER 
Familiar with digital logic techni- 
ques at current state of the art; 
capable of organizing computing 
systems to perform various tasks 
including logical design and critical 

parameter specifications. 


ELECTRONIC ENGINEER 
Electrical engineering degree plus 
experience in miniaturized semi- 


ysis, 


| conductor electronics development. 


To design servo, pickoff, and other 
electronics for use with gyros and 
accelerometers. 


ENGINEERING PHYSICIST 


| Physicist with practical and theo- 
| retical understanding of mechanics, 


magnetism and electricity to ana- 
lyze and develop inertial sensors of 
novel and original design. 

To discuss these or other openings, 
write Mr. James H. Burg, Technical 
Director, Dept. 809, Aeronautical 
Division, 1433 Stinson Blvud., Min- 
neapolis 13, Minn. 


Honeywell 


To explore professional opportunities in 
other Honeywell operations coast to coast, 
send your application in confidence to H. K. 


| Eckstrom, Honeywell, Minneapolis 8, Minn. 
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Photo-Recon Camera 


Mr. James Dunn’s derogatory comments 

AW July 4, p. 102) concerning the Fair 
child camera used in this year’s winning 
Royal Flush contest (AW June 13, p. 54) 
cannot go unchallenged 

We are at a loss to understand why he 
chose to recommend a camera (KA-30) for 
this operation which i; more iimited in 
performance than the ene he is criticizing 
Actually, the camer2 used was a standard 
KA-2 which is used by both the USAF and 
NATO defense forces throughout the world 

The KA-30, by no means a standard 
model, produces a photograph only one- 
quarter the size and yet has a shutter speed 
only approximately half that of the KA-2 

The image motion stopping capability of 
a camera is a function of its shutter speed, 
particularly in high oblique photography 
where wmage motion compensation | of 
little value. 

Thus, all else being equal, the camera 
with the fastest shutter permits operation at 
the greatest speed and lowest altitude. Actu 
ally the KA-2 camera imposes no serious 
limitation for “‘on-the-deck” missions with 
the RF-101, provided sufficient light is 
available to use the top shutter speed. Even 
at Mach 1 and 500 ft., satisfactory high 
oblique photos can be obtained. The KA-30 
would be considerably inferior in this re- 
spect because of its slow shutter 

Please publish this in an early issue so that 
the false impression created will be rectified. 

A. Gorpon Nasu, Chief Engineer 

Fairchild Camera and Instrument Corp 

Syosset, N. Y 


Airline Economics 


Let us face facts about airline economics 
Is not the mater of load factor of 
importance than many people have been 
giving it? Is it not true that as the price per 
mile for air fare goes up the load factor 
goes down? If an airline hurts the consumer 
does it reduce airline business? 

We should also look into the matter of 
increasing the yearly total of passenger miles 
while we are studying load factors. It seems 
that in recent years load factors have been 
going down. Yet the number of people 
traveling by airplane has been increasing 
each year. This means that the number of 
planes available for travel use has been 
increasing. Load factors for trunklines dur- 
ing the police action of the first part of the 
1950s reached about 75%. Recently I have 
found that trunkline load factors amount to 
about 55%. 

It seems that it takes a strike or a war to 
bring about reasonably high load factors. 
How about making use of good selling and 
advertising to bring about effective load 
factors instead of having bad things to 
happen to improve business? 

The airlines have been failing to solve 
the problems of competition for a large 
number of years. We have seen monopoly 
make inroads into the passenger travel 
motives. In many cases, where travel could 
take place, it would not take place because 
of high rates. Not only does the air traffic 
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system have a high base per rate (in propor- 
tion to technological advances) but very litth 
the promotion schemes whic! ld take 
place have taken place. The airlines 


give return trip discounts as the railroads do, 


lo not 


and in many wavs inducements for travel in 
1 great way are not made 

The thing for the airlines to 
reduce costs. The airlines can make use of 
better technology as well as any other group 
What the airlines have been doing is to the 
effect of letting the aircraft manufacturers 
pull the wool over their eves. When the 
aircraft manufacturers wake up also to the 
fact that they can have production on a 
mass basis, things will be better for the air 
traveler. Things also will be better for busi 
ness in gencral. The airlines and the aircraft 
manufacturers and the consumer need to be 
lined up for better business. More planes 
flying at good load factors should be the 
aim. Cuartes W. SHeparp 

Atlanta, Ga. 


do is to 


+ 
Discoverer Recovery 

I have read with interest the recent letter 
by Mr. Frederick Pilcher (AW June 
p. 102) concerning capsule recovery. I feel 
that he has brought forth a very good point 
which should certainly be further pursued 

‘he facts of the matter seem to unequivo 
cally call for over-land recovery. For example, 
take the case of a polar orbiting vehicle 
launched from Vandenberg into a 96-min. 
orbit. These are the average characteristics 
of the Discoverer satellites. On the fifteenth 
orbit this vehicle would pass over Vanden- 
berg on about the 122nd meridian. Actua- 
tion of the recovery mechanism from a sta- 
tion in Canada or Greenland on this orbit 
would bring the capsule down into the 
California-Oregon-Nevada area. Civilian resi- 
dents of the area could be requested to 
watch for the capsule and report any sight- 
ings to Air Force personnel close by. Air- 
borne snag lines could continue to be pri- 
mary means for recovery, but rendezvous 
directions could be issued from ground- 
based tracking stations rather than radar 
picket aircraft, thus providing more precise 
information. If airborne recovery was not 
accomplished, then a long-term ground 
search could be instituted based on all the 
trajectory data acquired. Let us keep in 
mind that the two capsules known to have 
successfully re-entered over water were never 
reported recovered or even sighted. On 
the other hand, the capsule from Dis- 
coverer II which came down in Norway 
was found by the Russians sometime 
later. This fact in itself seems to be a 
tremendous point in favor of dry land 
recovery 

I feel that Aviation Weex should in- 
vestigate and publish the reasons for the 


Air Force’s decision not to use over-land 
recovery techniques. I further feel that if 
dry land recovery appears to be definitely 
more satisfactory that Aviation Weex 
should align its editorial policy in this direc- 
tion in the interest of the success of Dis- 
coverer and subsequent programs 

Rocer D. Bourke 

Acrojet-General Nucleonics 


San Ramon, Calif. 


> . . - 
Aerial Firefighting 

The following subject has been bothering 
me since I moved to the dry Southern Cali- 
fornia area four years ago; it concerns forest 
fires and improved methods for extinguishing 
same. 

At this writing we have a violent fire 
going in San Gabriel Canyon, Los Angeles 
forest, uncontrolled 

Why is it not possible to utilize Air Force 
vombers and cargo A/C to help extinguish 
these fires when they are small, instead of 
allowing them to spread, then appeal to the 
services to furnish manpower but no A/C, 

The few TBMs and PBYs, etc., stationed 
throughout the potential fire areas do a fine 
job when called on, but usually they are 
called after the fire has a good start. I realize 
that this suggested idea is not new and 
presents many problems 

The responsibility for extinguishing these 
fires and the prevention of loss of life and 
property should be jointly shared by the 
military, especially the Air Force and the 
Area Fire Warden 

he Air Force has the A/C that can be 
converted to part time water bombers, and 
the personnel to do an excellent job quickly 

I would like to read the opinions of 
others on this subject; possibly something 
can be done through our congressmen 

Roy R. Russert, Engineer 
Convair, Plant No. 42 
Palmdale, Calif 


Boeing 720 Range 


I was interested to read about the Boeing 


720, since it recently finished its flight 
testing at this base. 

However, when I noticed: the 707 em- 
blazoned on the fuselage my curiosity led 
me to consult the cover story on 19 of 
the July 18 issue. I then consulted the 
story on p. 47, and there found a suitable 
explanation of the errant 707 

But, with all regards to Boeing and Avia- 
tion Weex, I became more confused when 
I learned the 720 “is tailored primarily for 
use over American's nonstop routes ranging 
up to 2,000 mph.” 

Has Aviation Weex made another 
scoop, or do I detect a slightly crimson- 
faced staff? 2,000 mph.? Ye gads! 

Henry D. Sreeve, Ist Lt., USAF 
Air Force Flight Test Center, ARDC 
Edwards AFB, Calif 

(The explanation Lt. Steele found on 
p. 47 is that 707-023 is American's designa- 
tion for the Boeing 720. What he found 
on p. 19 is an error; the sentence should read 
¢ nonstop routes ranging up to 2,000 
mi.”"—Ep.) 
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~FOR CW RADAR AND ILLUMINATORS 


Varian is delivering many high-power low-noise CW klystrons for CW radar and illuminators; 
eight types are unclassified and are listed below. A 20 kilowatt X band type, soon to be added, 
will be another extension of the state-of-the-art by Varian. 

Because of their extremely low noise close to the carrier, these types will enable you to design 
radar and illuminator systems of great sensitivity and precision. They also afford new design 
opportunities in radio astronomy and communications systems. 


May we send full specifications or d iss development of special types for y« 
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